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MANUFACTURING OPERATIONS 


Massey-Ferguson 

saves up to $9 per ton 

on material costs with 
Wean coil processing lines 


This coil-fed Wean “Flying Press" line per- 
forms both shearing and blanking operations. 


As a measure of its products’ popularity, 
Massey-Ferguson, Ltd. of Toronto cites the 
fact that M-F combine and baler production 
fills every available Canadian railroad flat car 
twice a year. 

Five years ago, Massey-Ferguson’s produc- 
tion and purchasing personnel made a thorough 
cost study of their extensive steel demands, 
then being provided by shearing from pur- 
chased sheets. As a result, three Wean coil 
processing lines were installed to supply these 
requirements directly from standard coil. 


Press”’ line that offers the versatility of straight 
or angle shearing or blanking of coil stock, all 
in one machine. 

Massey-Ferguson management credits this 
coil processing system with savings of from 
$4-9 per ton of metal consumed. And besides 
the direct production savings in sheet supply, 
the threat of model-change obsolescence is 
removed when steel inventory is in coil form. 

Many metalworking firms have had similar 
experience in the profit-making aspects of coil 
processing equipment. The concept and eco- 


The three Wean lines are: (1) an edge-trim 
and cut-to-length line, with a flying shear; (2 
a Wean slitting line; and (3) a Wean “Flying 


nomics of coil processing are discussed in a new 
brochure available from Wean. Write for your 
copy of this informative catalog. 


WEAN HQUIPMENT CORPORATION 
22800 Lakeland Boulevard 
CLEVELAND 17, OHIO 


WEAN 


Standard coils are slit to a wide variety of widths 
on this Wean line at the Toronto M-F plant 
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Lock out air for 
machine repair 


Sea 
(AIR LOCKED OUT FROM 
SHADED AREA OF CIRCUIT) 
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Danese 


Use the L-O-X valve to shut 
down an entire air circuit... 


-..or use it to shut down 
just a portion of the circuit. 


Available in %", 2”, 
¥%," and |” pipe sizes. 


TRoss L-O-X vacve 
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(Lock—Out—eXhaust) 


Now you can actually lock out air that 
operates a machine, as a safeguard when 
making machine repairs. The Ross L-O-X 
Valve installs in the supply line leading to 
the machine, upstream of any operating 
valve. It is so designed that when closed, 
supply-air to the machine is shut off and 
air downstream is exhausted. The valve 
can be padlocked in this position. 


More L-O-X valves can be incorporated in 
the circuit to shut off and exhaust various 
segments of the circuit. Thus portions of 
the circuit can be available for maintenance 
service without shutting down the entire 
circuit. Detented in the open position, 
designed for very low pressure drop. Light- 
weight aluminum construction. Call your 
Ross representative or write for literature. 


INoss OPERATING VALVE COMPANY 


131 EAST GOLDEN GATE AVE. . 


DETROIT 3, MICH. 
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industrial 
pycquipment ‘cotton-picking’ spindles thoroughly cleaned 


bY A a 0 N 500 at a time for International Harvester 
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Hardened, chromium-plated, barbed spindles (shown in inset) are key parts of cotton-picking 
machines made by International Harvester Company. These spindles are the metal ‘fingers’ in cleaning a 500-piece- 
that actually field-pick the cotton—several million are produced each year at IH’s Memphis, load of cotton-picking 
Tenn., Works. A critical step in processing these parts is thorough cleaning before heat treating spindles, the two-stage 
and plating. Removal of oil, grease, and foreign matter from the spindle surfaces is essential Mahon machine washes 
to insure uniform hardness . . . and long product life. the parts with detergent 
in hot water (at 180°F); 
For ‘‘quality-controlled processing” the spindles are washed and dried in Mahon equip- then hot-air dries the load 
ment. This special machine, developed for International Harvester from Mahon Industrial oan hb ee 
Equipment Division ‘almost-standard’ designs, means production efficiency . . . product quality minutes per load. 
. faster delivery and reasonable cost. Over the years Mahon equipment is your best invest- 
ment. Call in a Mahon industrial engineer; let him prove why. 


YOUR BIGGEST VALUE IS IN MAHON’S PLANNING & ENGINEERING EXPERIENCE 
THE R. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 
MANUFACTURING PLANTS—Detroit, Michigan and Torrance, California 
SALES-ENGINEERING OFFICES—Detroit, New York, 

Chicago, San Francisco and Torrance. 
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BIGGEST NUMERICAL CONTROL FIELD 

" . I am convinced that there is actually a greater savings to be made 
by a point-to-point numerical control system. There will not be the 
fantastic savings per piece as has been shown by some of the large profile 
milling machines. But, because the initial cost is much less for the 
point-to-point system, it can be purchased and used by a much greater 
number of shops... .”—S. J. Hunt, vice president, engineering, Na- 
tional Automatic Tool Co. Inc., see page 67. 


TAX INCENTIVES FOR RESEARCH 

. the federal government must give industry a reason—an incentive— 
to increase progressively its support of basic research. The National 
Science Foundation has recommended that serious consideration be given 
to the use of tax incentives for this purpose. . . . Among the incentives 
which have been proposed are a faster write-off of new research facilities; 
an outright tax credit for research contributions or expenditures; and a 
provision which permits an income tax write-off of more than 100 per 
cent of expenditures on scientific research facilities, similar to the 120 
per cent write-off granted by the United Kingdom. . . ."—M. W. Cresap 
Jr., president, Westinghouse Electric Corp. 


LOOK AT THE FOREST 


. automation concepts are most properly applied when the complete 
system or process is considered. . . . Yet, it is often both reasonable and 
advisable that a part of a process be automated as long as the whole 
system has been studied and the solution for the part being implemented 
is compatible with prospective additions to the system. . . .”"—W. C. 
Leone, vice president and general manager, Electronics Div., Rheem 


Mtg. Co. 


PACKAGING IMPROVEMENTS 

= . Modern concepts point to two areas where improvements in pack- 
aging can be obtained: The application of automatic techniques to pack- 
aging equipment and the integration of the packaging line into plant 
operations .. . ."——-W. E. Wood, president, Processes Research Inc., see 
page 74. 


CHECK THE FORMS 


“ 


Very careful and detailed system studies encompassing the entire 
business operation . . . must be made before EDP can become fully ef- 
fective. In fact, quite frequently industry has found that the greatest 
cumulative savings result from the improvements which can be made in 
their form-systems as a result of these studies, rather than just those 
realized by the greater speeds and capacities of EDP equipment... .”— 
E. A. Touma, manager, vocational product studies, Moore Business Forms. 


AUTOMATIC CONTROL—TOP LEVEL PROBLEM 

“.. . The scope of automatic control problems is constantly widening and 
thus taking the problems and decisions higher and higher and therefore 
closer and closer to top management. Furthermore, the cost of solving 
these problems and the effect this has upon existing organization is re- 
quiring more and more the attention of top management. . . .”"—G. M. 
Muschamp, engineering vice president, Industrial Products Group, Min- 
neapolis-Honeywell Regulator Co. 
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HYTAC* 
‘ AIDS MAKING 
é \ OF NEW 
7 EXTENSIBLE 
De PAPER 


From Ojllgear Application-Engineering Files 


HOW HYTAC* SYSTEMS CONTROL NEW EXTENSIBLE PAPER MACHINE SECTION SPEEDS IN 12 MILLS 


USERS: Twelve Paper Companies — Licensed by CLUPAK, INC. 


Builder — Sections and Differential Drives — Beloit Iron Works, Beloit, Wisconsin 


DATA: Systems to vary and precisely control speed 
and draw of new sections that can be an integral part 
of complete, new paper machines, or inserted into 
existing machines for production of CLUPAK® ex- 
tensible paper—a revolutionary, patented, smooth, 
tough, kraft sheet. Original requirements called for 
systems that, when applied to Beloit mechanical dif- 
ferentials, would: 1. Provide precision-controlled, in- 
finitely variable section speed decrease up to 10% 
under main lineshaft speed—as selected from remote 
pushbutton stations. 2. Maintain selected section 


speed within +0.25% max. variation over a 50% load 
change at max. lineshaft speed. 3. Be: compact; im- 
pervious to heat, high humidity; thrifty on electrical 
power input, wiring, installation downtime, floor space; 
completely free, if possible, from maintenance-provok- 
ing belts, chains, relays. 4. Insure trouble-free, con- 
tinuous, heavy-duty, full-production paper machine 
drive service—but permit section immobilization for 
production of non-extensible stock. 5. One source and 
responsibility for these speed and draw controls 


One of the most recent of the twelve new Beloit extensib'e sections and control consoles 
incorporcting HYTAC* SYSTEMS for precise speed and draw control—as installed on 
No. | machine at International Paper Compeny's Southern Kraft Division Mill, 
Camden, Arkansas, to produce CLUPAK® extensible paper. Control console instru- 
mentation includes direct-reading hydraulic pressure gages from the OILGEAR System 
to provide operators with constant, visual, exact indication of load or draw on the section. 


SOLUTION: Application-Engineered HYTAC* 
(HYdraulic TAChometer) controlled differential 
drives consisting of Oilgear ‘‘DRt-3517” Variable 
Displacement Pumps, ‘‘H-6017’’ Constant Displace- 
ment Motors, and HYTAC* components with re- 
mote pushbutton control to provide precise speed- 
draw control on Beloit extensible sections installed 
and commercially producing CLUPAK® extensible 
paper at nine mills in the United States, two in 
Canada, and one in Sweden. Several other paper 
manufacturers licensed by CLUPAK, Inc., to pro- 
duce extensible paper under its authority, now have 
these Oilgear-equipped Beloit extensible sections on 
order. Oilgear H YTAC* Drive-Control Systems were 
selected after 3 years of development on this process 
and machine—from a 2-in. table model, through a 
15-in. laboratory model, and a 60-in. pilot model—as 
best suited to provide the accuracy and range of 
control required for the variable speed drives. 
Actual commercial operation has proved that these 
highly accurate, compact, heavy-duty, Oilgear Systems 
can maintain any selected section speed with less than 
+0.25% variation regardless of load change over a 
10:1 range of lineshaft rpm—plus enabling operators 
to infinitely vary each section’s drive rpm up to 15% 
under main lineshaft rpm . . . exceeding originally 
specified requirements ! 


HOW IT WORKS: Section driven by Ollgear-equipped Beloit differential (A), consists of a 
1-in. thick notural rubber Blanket (B) operating over 3 rolls, and between Nip Roll (C) and 
steom-heated, polished, chrome plated Dryer Drum (D). Paper (P) is held between Blanket 
(B), slipping against Dryer Drum (D). Enlarged view at Nip Roll shows how normal (1) Blanket 
(B) is compressed (2), squeezed and elongated (3), and rapidly contracts (4) after leaving 
Nip Roll—shrinking paper. Normal production shrink requirement is accurately controllable 
up to 15% by controlled variation in nip pressure, moisture content, dryer drum temperature. 
Accurate control of draw in and between extensible unit and 3rd Dryer Section (E) is required 
regordiess of load changes . . . a reason for the precise, infinitely variable speed-draw con- 
trol provided by Application-Engineered HYTAC* Systems. 


Other inherent Oilgear ‘“‘Any-Speed”’ Drive features are: cush- 
ioned, controlled starting, acceleration, deceleration, braking 
. . . positive, automatic overload protection . . . continuously 
filtered pressure and flood lubrication. Copies of Oilgear’s Fluid 
Power NEWS 3, 5, 8, 9, 11—with detailed descriptions of some 
of these and other Application-Proved installations are available 
on request. 

For practical solutions to your linear or rotary Controlled Motion 
problems, call the factory-trained Oilgear Application-Engineer in 
your vicinity. Or write, stating your specific requirements, directly 
ae 


THE OILGEAR COMPANY 
Application-Engineered Controlled Motion Systems 


1598 WEST PIERCE STREET « MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 . . . Direct Distance Dialing Code 414 
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C. V. Gregory, General Sales Manager, Reliance Electric and Engineering Co. 


Pinpoint the exact drive for your 


C. V. Gregory makes sure you get that exact drive. His 
Reliance Sales Engineers provide the application experience 
to make it easy for you to select from this full line of 


mechanical and electrical drives . . . % to 1,000 horsepower. 


From silo unloaders and barn cleaners to the most completely automated 
industrial machinery, Reliance motors and drive systems provide 
just the right motive power. 
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machine from Reliance’s full line 


Get proof of Reliance’s sound product engineering and performance. 


Talk to a Reliance Sales Engineer. There is an office near you. Check the 
Yellow Pages or write for Catalog A-100 showing the Reliance full line. 


RELIANCE tncinterino co. 
DEPT. 267A, CLEVELAND 17, OHIO 


Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in Principal Cities 


Product of the combined 
resources of 
Reliance Electric and 
Engineering Company and its 
Master and Reeves Divisions 


Outy Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
“ele 661 on Page 19 
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UPPER LEFT .. . Loaded train 
moves through doors that have auto- 
matically opened, and commences 
trip over 1400 feet of Monorail track. 


Louden Monorail Interplant Trans- 
port System operates trouble free 
the year around. Three carriers make 
up train that travels completely un- 
attended from storage area in one 
building to shipping area in another. 
Smooth operation of Monorail in- 
sures safe transportation of china- 
ware between plants. 


LOWER RIGHT .. . Forklift trucks 
quickly unload train after it auto- 
matically stops at its destination. 
Carriers may be lowered and raised 
independently for greater handling 
ease. 


CuT COSTS WITH MONORAIL 


INTERPLANT TRANSPORT 


Companies grow, production facilities expand and inter- 
plant handling of materials, parts, semi-finished and 
finished products become complicated and costly. Time 
and again a Louden Monorail Interplant Transport 
System has proved to be the perfect answer. And with 
Louden’s Selectomatic Control, transport is automatic. 

A good example is The Louden Selectomatic Inter- 
plant Transport System at the Eljer Company, Divi- 
sion of The Murray Corporation, Ford City, Pennsyl- 
vania. Recently, to increase plant production, another 
plant was built similar to the original plant. Shipping 
and docking facilities for both plants were retained in 
the original building, only the storage area was incor- 
porated in the second. Therefore, it became necessary 
to get stock from the second plant to the shipping dock 
in the first plant. 1400 feet of Louden Monorail with 
three steel carriers provide the perfect answer. The 
Louden MotoVeyor pulls or pushes the carriers, opens 
and shuts doors and automatically stops at its desti- 
nation ... transport is speedy, trouble-free—regardless 
of the weather or road conditions, and completely un- 
attended. 

A Louden Selectomatic Transport System can do 


Cuden 


| ppeake | 
MONORAIL & CRANES A 


SINCE 1867 THE 
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many things not required in the Eljer Company in- 
stallation. It can automatically transport materials 
unattended from point to point anywhere in or about 
your plant, and can select the shortest and most direct 
route, opening and closing switches to its destination. 
It can travel from floor to floor and building to building, 
open doors to let itself through and close doors behind 
it. It stops promptly when there is a load ahead or 
when it does not have the right of way, and resumes 
travel when the way is clear. It stops accurately at its 
destination and even loads and unloads its own carriers 
with certain classes of materials. It returns empty 
carriers to point of origin or places itself in storage 
awaiting the next call. 

Louden Automatic Materials Handling is the guar- 
anteed product of the pioneers and oldest company in 
the field of specialized monorail handling. Both the 
Louden field representatives and the factory engineers 
are highly trained specialists in the field of overhead 
materials handling. When you have materials requiring 
handling, lifting or transporting, call on Louden for 
suggestions. This will cost you nothing but may prove 
to be the most profitable move you have ever made. 


NEW. . . 52 pages of illustrated applications ...industry by in- 
: st OP | dustry. Get the latest and most complete information on planning 

‘aia | and equipment selection for the best in modern materials handling. 
tt 


Write today for your copy “COST-CUTTING WITH MONORAIL 
AND CRANES." 


THE LOUDEN MACHINERY COMPANY 
706 Broadway, Fairfield, lowa 


diary of Mecha 2/ Hand g Systems inc 


RST NAME 'N MATERIALS HANDLING 
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Machine Too! Builder Unveils 
Advances At Anniversary Show 


COMMEMORATING its 100th An- 
niversary in business as a machine 
tool manufacturer, Pratt & Whitney 
Co. Inc. has recently established a 
permanent display area at its West 
Hartford, Conn., plant. Known as 
“Centennial Hall,” the area will be 
used to feature exhibitions of the 
company’s products. 

Among the newer developments 
on display in the Hall during a re- 
cent Centennial Show was a tape 
controlled, continuous milling ma- 
chine that can mill regular or ir- 
regular shapes in three dimensions. 
The horizontal and transverse mo- 
tions of the table, vertical motion of 
the cutter spindle, and feed rates 
are automatically controlled by 
coded punched tape. 

An operator is required only to 
load and unload workpieces, push 
a button to start the tape, set spin- 
dle speeds, and change tools as re- 
quired. The machine is said to be 
suited for both short and long-run 
production, particularly in tool and 
die operations. 

Designated Numeric-Keller, the 
machine embodies many of the con- 


VERTICAL rotary table can be numericol- 
ly controlled to assume any angle in 
360 degrees with respect to a preset 
zero position. Accuracy is within 
5 seconds of arc. Unit, which is suit- 
able for a variety of machining or in- 
spection jobs, can be rotated rapidly 
in either direction for setup purposes by 
means of pushbutton controls 


Automation—July 1960 


TAPE-CONTROLLED, continuous milling machine has been set up for demonstration in permoa- 


nent exhibition area at Pratt & Whitney Co. Inc. 


Unit features coded punched tape control 


of horizontal and transverse motions of worktable, vertical motion of cutter spindle, and 


feed rates. 
templates, or models 


structional features of the com- 
pany’s tracer-controlled milling ma- 
chines. In addition, it has been 
equipped with the Bendix Corp. tape 
control system. In contrast to tracer- 
controlled milling, the numerically 
controlled machine requires no tem- 
plates, models, or fixtures. On many 
jobs, this can result in cost savings 
up to 75 per cent for tooling and 
production lead time. 


To prepare a tape for machine 
operation, a line drawing of the 
part is translated into a numerical 
drawing which a process planner 
uses to complete a process sheet. In- 
formation shown on the process 
sheet includes setup point, table 
movements, tolerances, feed rates, 
tool sizes, and circle radii. A paper 
tape is then punched from the proc- 
ess sheet data and verified. This tape 
is fed to a general purpose digital 
computer which makes necessary 
calculations and perforates a ma- 
chine-control tape. Symmetrical left 


Workpieces can be milled in three dimensions without the need for fixtures 


and righthand parts may be ma- 
chined with the same tape. 

Since the numerically controlled 
machine is run at maximum speeds 
and feeds during all phases of the 
machining cycle, machining costs 
can be reduced considerably over 
conventional milling. In addition, 
the accuracy and uniformity of fin- 
ished parts can effect savings in the 
cost and extent of inspection. Parts 
have excellent surface finishes be- 
cause of the smooth, continuous path 
taken by the cutting tool. 

Another new development un- 
veiled at the Centennial Show was 
a numerically controlled, vertical ro- 
tary table. The unit, which can 
automatically position to any desired 
portion of a 360-degree circle with 
an accuracy of 5 seconds of arc, is 
suitable for either machining or in- 
spection operations. Digital position- 
ing information for the device may 
be introduced by telephone dial or 
by punched coded tape. For setup 
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purposes, rapid rotation of the table 
in either direction can be accom- 
plished with pushbutton controls. A 
digital display panel on a control 
console gives a visual indication of 
the table position in degrees and 
decimals of a degree. 

All positioning of the vertical ro- 
tary table is accomplished in rela- 
tion to a preset “zero” which can be 
set anywhere on the periphery of 
the table. A Zero-Set knob permits 
an operator to establish a zero ref- 
erence point in a matter of seconds. 

A numerical-head jig borer was 
also demonstrated that incorporates 
tape control of the workhead as well 
as the table. This machine provides 
fully automatic control of spindle 
speeds and feeds, rapid-traverse po- 
sitioning of the spindle and quill 
above the work, and boring depth 
and cycle. Equipped with Pratt & 
Whitney’s Electrolimit measuring 
system, the machine is said to be 
capable of locating within “tenths,” 
and to maintain this precision in- 
definitely. 

Other equipment on display at 
the Show included tracer control 
equipment, a new production lathe, 
and a helical path analyzer for 
measuring screw threads. 


Open Hearth Process 
May Step Up Steel Production 


STEELMAKING process developed 
by Ford Motor Co. promises to re- 
duce by one-half or more the time 
required to produce steel in open 
hearth furnaces. Ford, 13th largest 
steel producer in the U. S., has suc- 
cessfully experimented with the 
process in 200 and 400-ton furnaces 
in its steel plant. 

The new process is essentially a 
revision of the conventional open 
hearth method. It makes use of a 
combination of oxygen and fuel, and 
substitutes burned lime for lime- 
stone, in order to hasten the thermal 
and chemical reactions that convert 
scrap and molten iron into steel. 

In experiments, a basic charge of 
50 per cent scrap and 50 per cent 


LINE of miniature industrial oil-tight 
pushbutton units developed by General 
Electric Co. can effect panel space sav 
ings of up to 40 per cent 
compares space requirements of the new 
units (top group) and conventional push 
button controls (lower group). Func 


Illustration 


tional forms available in the new line 
include pushbuttons with or without 
guards, mushroom head buttons, and 
selector switches. Pushbuttons and mush 
room head buttons may be illuminated 
and push-to-test indicating lights may 
be provided 


and from oxygen-fuel lances in the 
roof of the furnace. 

As soon as the initial charging 
process is completed, molten iron 
is added. During this operation the 
fuel for the lances is shut off, but 
the oxygen flow is continued. The 
heat from the end burners and the 
chemical reaction, and the continu- 
ous flow of oxygen, then refine the 
steel. 

To date, more than 15 heats have 
been made following this procedure 
in the 200 and 400-ton open hearth 


furnaces at the Ford plant. In the 
200-ton furnace a composite heat 
average of 67.6 tons per hour has 
been obtained. Limited data on the 
larger furnace show that approxi- 
mately 100 tons per hour can be 
expected, 

According to Henry Ford II, pres- 
ident of the firm, the process is still 
in the experimental stage and ap- 
plies only to the production of steel 
in open hearth furnaces. Even if 
future experiments confirm the pro- 
mise of the new process, Ford plans 
to continue buying the greater por- 
tion of its steel from outside sup- 
pliers, 


Streamlined Data Processing 
For Machine Tool Exposition 


TWO time-saving have 
been devised for the convenience 
of visitors to The Machine Tool Ex- 
position—1960, to be held at the 
International Amphitheatre in Chi- 
cago next Sept. 6-16. 

The first time-saver has to do 
with registration at the Exposition. 
To handle the 125.000 top execu- 
production men, engineers, 
and educators who are expected to 
attend, a system has been set up by 
which a visitor can register by mere- 
ly presenting a filled-in Rapid Reg- 
istration card together with a $3 
fee. Rapid Registration cards are 


features 


tives, 








PLASTIC captive closures are assembled 
automatically to quart and pint metal 
cans for floor waxes and polishes on 
this eight-spindle rotary capper. In op 
eration, an arm associated with each 
spindle swings out to pick a closure from 


a feed track. The arm then swings in- 


the closure in a hole in the can 


ward, centering the closure under a chuck on the spindle. The chuck orients the closure 
by rotating it until vertical stops are contacted. Then the chuck descends, inserting 
The arm also drops during the assembly operation 


hot metal has been used. The scrap 
to hold the can centered under the chuck. Production rate of the machine, developed 


s charged first along with burned by Consolidated Packaging Machinery Corp. in conjunction with Continental Can Co., 
lime. Heat is supplied during this is approximately 200 assemblies per minute for quart cans and 250 per minute for 
phase from oxygen-enriched fuel pint cans 


burners at the ends of the furnace 
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Axaeries’s finest automatic 


transfer machines now available 
to outside companies! 


You know Sylvania for light bulbs, radio tubes, fine 
electronics equipment. (You also know how exacting 
specifications have to be to make such fine products on 
automation machinery.) Over 20 years ago Sylvania 
discovered there were no transfer machines available to 
meet our unusual standards of required accuracy. To 
get the exceptional machines we needed, we had to 
make them ourselves. We have been doing it ever since. 


Now these machines are available to outside companies 
seeking this same extraordinary degree of accuracy. 


Ideal for high-speed automatic fabricating, finishing, 
assembling, indexing, packaging, 
these machines are available in 

two general types: 


1. Rotary indexing 
chassis in two sizes 
and in single and double 
turret models. Made 
with unusually great 
driving and tool capac- 
ity. Note: top of trans- 
mission spider is spe- 
cially machined for 
rotary vacuum or pres- 
sure valve. 


2. Conveyor indexing chassis, exceptional for the 
extreme accuracy, strength and versatility of its chain— 


not made commer- 

cially, but by Sylvania itself. 

You also get greater tool and driving capacity than in 
other such chassis on the market. 


Also, precision indexing transmissions (5 models ) 


¢ Heavy-duty unit with extra-large cam well and spider diameter 
for wider range of stops per revolution. 
Standard unit features higher cam speeds, a provision to inte- 
grally mount rotary vacuum or pressure valves. 


Universal unit operates with its output shaft horizontal or verti- 
cal. Has wide range of applications. 


Small universal unit. Lower silhouette and extra-long input shaft 
are main features of this extremely durable, accurate transmission. 


Conveyor unit. Very rugged, heavy-duty unit designed for con- 
veyors, but easily adaptable for rotary tables, other intermittent 
motion machines. 


--Send for free brochure!- 


SYLVANIA LIGHTING PRODUCTS 
Equipment Development Plant 
121 Loring Avenue, Salem, Mass. 


Please send me free brochure of : 
O ROTARY (CO CONVEYOR (© TRANSMISSIONS 


Name___ 


Position. 





Company 





Address. 





ween - - - - - - ~~ - + 
ee | 


LVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS ‘se:) 
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NEMASIUNY: 


Reason enough 
to buy 


LeBlond 


See LeBlond Booth 810 
at the Machine Tool 
Exposition in Chicago, 


September 6—16. 


Valuable as five fingers on a hand, these five great LeBlond lathes run 
round the clock, year in, year out, at the Warren, Ohio, shops of Wean 
Manufacturing Co. Wean has six LeBlonds in all, including the five in the 
picture, all purchased in the last five years. 

The operations they perform are typically job-shop. Lots are small—five 
parts alike are a big run; materials may vary from hardened steel to copper. 
Fat mill rolls, long whippy spindles, sturdy stepped shafts—the rugged 
LeBlonds take them as they come and turn them quickly and accurately, 
regular as clockwork. 

Much of Wean’s output goes into steel mill equipment that can be relied 
on to hold up under the most exacting requirements—the same steadfast de- 
gree of reliability that LeBlond lathe customers expect, and get. 

RELIABILITY is a good reason to buy a lathe. It is reason enough 
to buy LeBlond. 


Cincinnati 8, Ohi 


THE R. K. LEBLOND MACHINE TOOL COMPANY et 
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NEWS 


obtainable from machine tool build- 
ers, machine tool salesmen and dis- 
tributors, magazines, and the Na- 
tional Machine Tool Builders’ As- 
sociation. There will be no ad- 
vance registration. 

The second time-saving feature 
applies to the processing of requests 
at exhibitors’ booths for further in- 
formation to be mailed to visitors. 
To avoid the time-consuming nec- 
essity of taking down in longhand 
the name, address, title, etc., of each 
visitor requesting additional informa- 
tion or service, exhibitors will have 
imprinting machines at their booths. 
These machines will quickly record 
such data from embossed plastic In- 
quiry Time Saver plates carried by 
visitors. Inquiry Time Saver plates 
may be obtained at the Exposition 
or in advance through request cards 
that will be distributed widely by 
salesmen of machine tool builders 
and distributors. 


European Automaker 
Buys U. S. Machine Tool 


CONTINUOUS horizontal broach- 
ing machine built by Detroit Broach 
& Machine Co. will be installed 
shortly in the plant of a European 
automaker. The 20-ton unit, which 
has a 144-inch stroke, will be used 
to perform two separate broaching 
operations in a single pass on a 
manual steering gear ball nut. 
Production rate of the unit, with 
nine fixtures moving at 13.6 fpm, is 
182 pieces per hour, For increased 
output, up to 18 fixtures may be 
used and the machine speed in- 
creased by means of change gears. 
A single operator feeds part blanks 
into the fixtures as they move past 
an input section on an _ endless 
chain. As they approach a first 
broaching section, the fixtures lock 
automatically, and the tops of the 
ball nut rack teeth are broached. 
Next, the fixtures are moved to a 
section where a slide bar and cam 
act to tilt each fixture. The tilted 
fixtures then enter a second broach- 
ing section where multiple rack 
teeth are broached simultaneously 
in each part. At the end of the cycle, 
the finished parts are unloaded 
automatically from the fixtures and 
move on a conveyor to the next op- 
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Sheet Metal Grader Segregates And Stacks By Quality 
TWO-STATION sheet metal grader developed by Bren Mfg. Co., 


Gateshead, England, separates and collects prime and reject. sheets 
issuing from a sheeting line. Built for F. J. Littell Machine Co., the 
unit is designed to be placed at the exit end of a shear line that 
cuts coil stock into discrete pieces. Sheets measuring from 18 by 24 
inches to 44 by 38 inches are handled by the grader at rates up to 
175 per minute. 

In operation, sheets are fed to the grader on a conveyor leading 
from the shear. A reject gate on the grader is positioned automatically 
by a signal generated at an inspection station. Characteristics checked 
at the inspection station include thickness, perforations, and surface 
condition. 

Sheets that are to be rejected are routed by the gate to the first 
grader station where they are collected on pallets. Prime sheets that 
pass inspection proceed to the second grader station and are like- 
wise stacked on pallets. Each pallet can hold up to 9000 pounds. 

At the second grader station, positioning of pallets, counting of 
sheet loads, and lowering and ejecting of full pallets are automatic. 
At the first grader station, full pallets are rolled out manually, since 
usually only two pallet loads per shift are involved. 

When it is desired to remove a sheet from the line for detailed 
inspection, a mechanism near the reject gate may be actuated so that 
a sheet is thrown onto a rack above the input conveyor. 


SHEETS are shown being loaded on ele 
vated wooden pallet at prime stacking sta 
tion. Photoelectric cell, below and to right 
of handwheel, senses height of stack and 
initiates machine cycle to eject full pallets 
and replace them with empty pallets from 
magazine at rear 


LOADED pallet has been lowered and 
moved on rollers. Empty pallet, picked up 
on screw-driven beams, is rising to pick 
up sheets being stacked temporarily on 
prongs projecting from right side of ma- 
chine. Prongs retract automatically when 
pallet is fully raised 


w 





directed to industry’s men of decision 


PROJECT 60 will present industry's latest developments in numerically con- 
trolled machines. This exciting editorial section will appear in the August 
issue of AUTOMATION. It will keynote the 1960 Machine Tool Exposition and 
Production Engineering Show to be held in Chicago, September 6-16. 


PROJECT 60 will report today’s progress and predict the future potentials of 
numerical control in industry. Top management, manufacturing engineering, 
and production executives will gain a broad, fresh, new approach to the 
use of numerical control on production equipment. 


Watch for PROJECT 60 . . . along with other outstanding editorial features in 
the August issue of 


OQOvGoOoHowWoOo 


penton building/cleveland 13, ohio 
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Steel Warehouse Handles 3500 Stock Items with “TRAK-RAK” Crane 


“TRAK-RAK" Crane moving into aisle between double rows of racks. Racks are 20 ft. 
high. Distance from floor to underside of roof truss is 30 ft. Aisie width is 5 ft.-4 in. 


Edgcomb Steel of New England, Inc. warehouses 3500 different items of steel, 
stainless steel, brass, and aluminum bar stock in an area 60 feet wide, 27 feet high, 
and 160 feet long. 
ONE man and a “TrakK-Rak” Crane serve the five double rows and two single 
rows of “Christmas Tree” racks which hold 2700 storage trays. Edgcomb processes 
approximately 2500 to 3000 orders per month, and the company reports very favor- 
able reductions in operating costs and faster order processing and delivery. 
Edgcomb’s “Trak-Rak” Crane has a traveling bridge (Photo 1) which spans 
the storage bay, and an overhead trolley from which is suspended an electrically 
operated rotating column equipped with a carriage for handling the storage trays. 
All operations of the crane and carriage, which rotates, moves toward or away from Crane with operator, who rides with car- 
the racks, and raises or lowers on the column, are controlled by the operator who —_ er from aisle with loaded 
rides with the carriage. Safety switches prevent the column from running into a . 
rack and permit full rotation only when the unit is safely beyond the end of the racks. 
Hundreds of ““TraK-Rak”’ installations, designed to meet the user’s particular 
requirements are in use today. They are handling many types of material and loads 
with great speed and economy. Specific advantages the “TrakK-RAkK” System of 
vertical storage and handling brings to the user are: 


1. Maximum utilization of the cube to permit storing and handling more 
material in less floor area. 
2. Faster material movement in and out of storage. 
3. Reduction in personnel and lower labor costs. 
4. Improved safety, better housekeeping, precise inventory control. 
Take the first step toward faster, more efficient material storage and handling now. 
Write for complete details on ““Trak-Rak.” Chicago Tramrail Engineers are avail- 


able to discuss your handling problem with you at any time—and at no obligation 
to you. 


CHICAGO TRAMRAIL CORPORATION pamb GSU. etoazendion Yope 
3 TH k TNER AVENUE a - . and rack sections are color coded for 
ah 6 aay tyes 2 a quick location and identification. 


Specialists in the design, manufacture and installation of material handling systems for steel warehouses and other industries 
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Yoder Tube Mills 
speed tailpipe production 
at AP Parts Corporation 


The AP Parts Corporation (Toledo. 
Ohio), world’s largest producer of 
replacement mufflers and tailpipes. 
uses 2 YODER Tube Mills to produce 
more than 300 ft. of 134”, 17%” and 2” 
tubing per minute. 


According to Mr. John Grindle, Plant 
Engineer, the two-man operated 
YODER Mills are vital to the produc- 
tion of the entire plant.““YODER Tube 
Mills earn their keep daily. They are 
easy to set up, maintain and operate 
...the welds are clean and uniform. 
We depend on them for constant 
quality, high production and mini- 
mum downtime”. 

The YODER Tube Mills at AP Parts 
exemplify the production economies 
and dependability of all YODER-built 
equipment, whether it be Pipe and 
Tube Mills, Cold Roll-Forming 
Machinery or Slitting Equipment. 


If your products require ferrous or 
non-ferrous pipe or tubing, from 4” 
to 26” diameters, there is a YODER Mill 
designed to produce it economically, 
accurately and efficiently. 


For complete information on YODER 
Pipe or Tube Mills... write for the 
fully illustrated, 88 page YODER Tube 
Mill Book ... it is yours for the asking. 


THE YODER COMPANY 
5526 Walworth Avenue «+ Cleveland 1, Ohio 


‘VODER | 


=o 
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errous or non-ferrous) 
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CALIBRATION of electric meters at Philadelphia Electric Co. is carried out efficiently at test 


stations placed on either side of a double-deck belt conveyor 
shoulder height 
for movement to final inspection and packing station 


on upper conveyor af operators 


Meters enter area from right 
Tested meters are placed on lower belt 
Setup is part of an extensive meter 


handling system supplied by Alvey Conveyor Mfg. Co 


eration. Surface finish tolerances for 
completed workpieces range from 18 
to 25 microinches. 

Believed to be the largest continu- 
ous broaching machine ever built, 
the unit will be shipped this season 
via the St. Lawrence seaway to 
Europe. 


Cites Computer Control As 
Growing Trend In Automation 


INCREASING use of computers in 
industry, either for information or 
control, will be the greatest devel 
opment in automation in the 1960's 
according to Dr. Robert C. Lang- 
ford, director of engineering for 
Weston Instruments Div., Daystrom 
Inc. 

Speaking at a recent meeting of 
the National Industrial Conference 
Board in New York, Dr. Langford 
said that, like other forms of auto- 
mation, electronic computer control 
minimizes or eliminates the human 
element “with its proneness to tire, 
to err, and to fall behind the po 
tentials of machines.” He added 
that electronic computer control is 
concerned with those aspects of in 
dustrial activities which heretofore 
have relied on the mental faculties 
of man—his skill in 
calculating, and reaction time. 

“A computing system for an in- 
dustrial plant can be achieved by 
designing and engineering a group 
of components into an integrated 
system,” the Daystrom executive 
said. “If this system is designed to 


observation, 


provide operational information 
only, the components will sense, 
signal, analyze, and do the compu- 
tations upon the parameters of a 
process in such a way that decision- 
making information is supplied 
quickly, accurately, and completely 
to the human operators of a plant. 

“If, on the other hand, the sys- 
tem is designed for control, it goes 
on and acts upon this computed in- 
formation in line with instructions 
that it has received from a human 
programmer at a previous time. It 
can start up, shut down, and op 
erate a plant or some section of it, 
i with instruc- 


in accordance those 


tions.” 


Thermoelectric Modules Show 
Increased Efficiency 


THERMOELECTRIC modules de- 
veloped by General Thermoelectric 
Corp., a newly formed subsidiary of 
General Devices Inc. and Needco 
Cooling Semiconductors Ltd., are 
said to provide more than twice the 
heating and cooling efficiency of 
comparable devices. Industrial ap- 
plications for the modules include 
use in removing heat from high- 
power transistors in electronic equip- 
ment, cooling photomultiplier cath- 
odes, and as reference junctions for 
calibrating thermocouples. Devices 
may also be used in dew-point hy- 
grometers and to cool microscope 
and microtome tables. 

Each basic module, called a Frig- 


istor, includes eight thermocouples 
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MEASURES BEARING TEMPERATURES ON THE FLY 

Detection of overheated railroad car wheel bearings due to improper journal oper- 
ation or dragging brakes is the job performed by a scanning unit developed by 
General Railway Signal Co. in conjunction with the Apparatus & Optical Div. 
of Eastman Kodak Co. The system makes use of three major components: A 
wheel detector that senses the presence of a wheel at a measuring point; a 
trackside radiometer head, energized by the wheel detector, that detects infrared 
radiations emanating from the hubs of wheels; and a control unit. Output of 
control unit may be used to actuate a recorder when permanent records of wheel 
temperatures are desired. Equipment is suitable for either plain or roller bearings, 
and requires a test time of only 0.000015 second per wheel. 


TRANSDUCER RESPONDS TO FREQUENCY DIFFERENCES 

Synchronous differential designed and built by Kollsman Motor Corp., a sub- 
sidiary of Kollsman Instrument Corp., is suitable for automatically synchronizing 
machines by regulating the frequency of one power supply with respect to another. 
The unit employs two hysteresis-type synchronous motors and a mechan- 
ical differential. In operation, each synchronous motor is connected to a 
separate power supply, one of which may represent a control or master fre- 
quency. Where the two input frequencies coincide, the output shaft of the dif- 
ferential remains stationary. However, if one frequency differs with respect to 
the other, the output shaft of the differential will rotate at a speed equal to one- 
half the difference in speed of the two synchronous motors. Motion of the shaft 
thus can form a basis for control. 


ACIDITY CONTROL IMPROVES TIRE QUALITY 

To prevent the development of hairline cracks in automobile tires when they 
are exposed to road wear, a leading tire manufacturer has found that he must 
control the acidity level of his rubber curing process at a pH value of 6.8. 
This is accomplished at a stage of the process where the rubber is passed through 
tanks of water to which acid is added. The pH control system, designed and 
built by Hagan Chemicals & Controls Inc., includes a water flow meter, a pH 
sensing device, and a pneumatic recorder-controller. Water flow is measured 
continuously by the flow meter and used as a basis for adjusting the stroke of 
an acid feed pump. At the same time, acidity level sensed by the pH sensing 
device is converted by the recorder-controller into a pneumatic signal. This signal 
is used to operate an acid feed relay that automatically maintains the pH con- 
centration at the proper level. 


CONTROLS MONITOR ENGINE OPERATION 

Development of a control system for automatically starting, loading, and shut- 
ting down internal combustion engines in gas compressing applications has been 
announced by the Fulton Sylphon Div., Robertshaw-Fulton Controls Co. The 
pneumatically actuated control system incorporates safety functions to shut down 
the engine in the event that any of several operating variables—temperature, pres- 
sure, liquid level, vibration, and engine speed—go outside preset limits. Starting 
of an engine is initiated when a pushbutton is depressed on a control panel or 
at a remote station. This causes starting of auxiliaries, opening of a starting air 
valve, ungrounding of the ignition system, and opening of the engine’s fuel valves 
in the proper sequence. If any individual function fails to reach the correct oper- 
ating level, the system will lock out, and the engine must be restarted from the 
initial stage following correction of the malfunction. Annunciators identify the 
types of malfunctions that are sensed by the system. 





INDEX OF EQUIPMENT BY ITEM NUMBERS 


(New Equipment, New Components, and New Literature covered in this issue) 


Adjustable speed drive, 459 
Agitator for paint guns, 
443 
Amplifiers 
magnetic, 461 
servo, 447 
Amplistats, 466 
Analyzer, 423 
Assembier, parts, 471 
Assemblies, slide, 473 
Assembly machine, 403 


Bundling machine, 404 


Case opener/former, 424 
Case sealing machines, 498 
Clarifier, 411 
Cleaner, parts, 409 
Clutches 
disc, 426 
magnetic particle, 
Code markers, 434, 
Collector, dust, 22 
Computer, electronic 
Connectors, electrical, 
Controls 
detector, 449 
photoelectric, 453 
process, 500 
temperature, 
463 
temperature 
Converters 
signal 452 
tape, 420 
Conveyor lubricator, 416 
Conveyors, mechanical vi- 
brating, 501 
Counter, electric, 445 
Cutters 
extrusion, 408 
shape, 401 
Cylinders 
air, 477 
hydraulic, 439, 


427, 


limit, 


446, 477 


Data processing, 479 
computer, 410 
digital information sys- 
tem, 499 
magnetic storage drum, 
455 
recording system, 414 
tape converter, 420 
tape perforator, 482 
tape transport, 430 
Data recording system, 414 
Deburring machine, 418 
De-sludger, 411 
Detector control, 449 
Differential transformer, 
456 
Digital 
information system, 499 
instrument, 483 
voltmeter, 448 
Distribution systems, sec 
ondary, 472 
Drives 
adjustable speed, 459 
permanent magnet pulley, 
492 
transmission, 454 
variable speed, 450 
Drum, magnetic storage 
455 
Dust collector, 422 


Elapsed time indicator, 436 

Electrical components, 426, 
428, 438, 440, 441, 442, 
466, 481, 489, 491, 496 

Electrical connectors, 478 

Electronic components, 486 

Encoder, position, 458 

Extractor, press mounted, 
419 


Feeders 
parts, 421 
sheet, 413 
Filling machine, 406 
Finishing, agitator for 
paint guns, 443 
Fitting, hydraulic, 429 
Flip-flops, 468 
Flowmeter, 464 


Generators, 496 


Handling 
conveyor lubricator, 416 
parts assembler, 471 
parts feeder, 421 
sheet feeder, 413 
vibrating conveyors, 501 
weigher, 405 
Heat sealing machine, 417 
Horn, signal, 437 
Hydraulic components, 429 
439, 446, 477, 493, 495 


Indicator, elapsed time, 436 
Instrument controls, 425, 
445, 465, 474, 488 

Instrument indicators, 436 


Jig drill, tape controlled, 
415 


Joints, swivel, 487 


Label applicator, 407 

Label marker, 412 

Lathe, tracer, 402 

Limit control, temperature, 
435 

Linear differential 
former, 456 

Linear displacement trans- 
ducer, 484 

Lubricator, 


trans- 


conveyor, 416 


Machine tool attachment 
press mounted extractor, 
419 
Machine tools 
deburring, 418 
extrusion cutter, 408 
lathe, 402 
milling, 467 
shape cutter, 401 
Machines 
assembly, 403 
bundling, 404 
filling, 406 
packaging, 417, 424, 498 
weigher, 405 
Machining, tape controlled, 
470 
Magnet pulley, 
492 
Magnetic amplifier, 461 
Magnetic particle clutches, 
475 
Magnetic storage drum, 455 
Marking 
code, 434, 444 
label applicator, 407 
tag & label, 412 
Measuring 
analyzer, 423 
digital voltmeter, 448 
flowmeter, 464 
linear differential 
former, 456 
linear displacement trans- 
ducer, 484 
peak height recorder, 465 
signal converter, 452 
temperature controls, 
427, 460, 463 
transducers, 433 
Meter-relays, 474, 488 
Milling machine, hydraulic, 
467 
Motors, 481, 496 
ac, 489 
torque, 441 
tube-cooled, 438 
weatherproof, 428 


permanent, 


trans- 


Ohmmeters, 483 


Packaging, 424 
case sealing machine, 498 
heat sealing machine, 417 
labeling, 407, 412 
Parts 
assembler, 471 
cleaner, 409 
feeder, 421 
Perforator, tape, 482 
Permanent magnet pulley, 
492 


Photoelectric controls, 453 
Photometer, flame, 423 
Pilots, temperature, 476 
Pneumatic components, 
429, 477, 495 
Position encoder, 458 
Potentiometer transducers, 
469 
Power 
425 
Power supplies, 491 
Press mounted extractor, 
419 
Printing weigher, 405 
Process control systems, 
500 
Pulley, 
492 
Pulse amplifiers, 468 
Pulse generators, 468 


continuity control, 


permanent magnet, 


Ratiometers, 483 
Recorder, peak height, 465 
Recording system, data, 
414 
Rectifiers, 
Relays 
meter, 474, 488 
wire-spring, 440 
Resolvers, 494 
Rotary stepper, 432 


silicon, 485 


Sensor & switch unit, 462 
Servo amplifier, 447 
Shape-cutting machine, 401 
Sheet feeder, 413 
Signal converter, 452 
Signal horn, 437 
Silicon rectifiers, 485 
Silicones, 480 
Slide assemblies, 473 
Solenoid valve, 431 
Speed drives 
adjustable, 459 
variable, 450 
Stepper, rotary, 432 
Storage drum, magnetic, 
455 
Switch & sensor unit, 462 
Switching unit, transistor, 
457 
Synchros, 494 


Tag marker, 412 
Tape controlled jig 
415 
Tape controlled machining, 
470 
Tape 
converter, 420 
perforator, 482 
transport, 430 
Temperature controls, 
460, 463 
Temperature limit controls 
434 
Test station, 490 
Testing 
synchros & resolvers, 494 
Timer, electronic, 442 
Timing system, 451 
Torque motors, 441 
Tracer lathe, 402 
Transducers 
linear displacement, 484 
potentiometer, 469 
rectilinear, 433 
Transformer, differential, 
456 
Transistor switching 
457 
Transmitters, 
476 
Transmission, 454 
Transport, tape, 430 


drill, 


427, 


unit, 


pneumatic, 


Valves 

control, 497 

hydraulic, 493 

solenoid, 431 

3-way, 495 
Variable speed drive, 450 
Vibrating conveyors, 501 
Voltage comparators, 483 
Voltmeter, digital, 448 


Weigher, printing, 405 


NEW EQUIPMENT .. . page 91 


NEW COMPONENTS . . . page 107 
CATALOGS & LITERATURE . . . page 123 
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information Service 


For your convenience, advertisements and items of information on new equipment, 
components and manufacturers’ literature can be quickly identified by an item 
Number accompanying each unit. 


For additional free information circle item number on an inquiry card. Fill in 
your name, title, address, etc.—Drop it in the mail—Your request will receive 
prompt attention and will be filled directly by the manufacturer. 
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made from a special semiconductor 
alloy. The alloy consists of four ma- 
terials—antimony, bismuth, seleni- 
um, and tellurium—and is said to 
be the first quaternary alloy to be 
marketed for thermoelectric applica- 
tions. Previously, binary and ternary 
alloys have been used for this pur- 
pose. 

The subsidiary will concentrate 
initially on marketing the basic 
modules, which are available in 
molded plastic cases measuring ap- 
proximately 1 x 1 x !4-inch. Engi- 
neering services will be available 
to assist in adapting the units to in- 
dustrial, scientific, and military re- 
quirements. 


Machine Tool Builder 
Expands Plant Facilities 


EXPANSION and modernization of 
plant facilities has been announced 
by H. R. Krueger & Co. as part of 
a long-range diversification program. 
According to company officials, the 
concern, long a major supplier of 
machine tools and automation equip- 
ment to the automotive industry, 
initiated the program in order to 
meet growing demands for its prod- 
ucts from other industrial producers. 

R. B. Aspinwall, president of the 
firm, said, “With our new capacity, 
we are prepared to meet industry’s 
need for larger, more specialized, 
and kinds of 


unusual machines— 


high production, continuous cycle, 
precision equipment that is flexible 
enough to serve a variety of pur- 
poses.” Typical industries that can 


DISPATCH keys associated with carriers 
function as carrier guides and controls 
in @ programmed conveyor system de 
veloped by Abbey Process Automation 
Inc. In operation, a key which has mul 
tiple prongs bent upward in a coded 
pattern is placed on each corrier at o 
loading point. As the carrier approaches 
contact prongs engage 
rings in station re 
Course of action. at each 
station in the system is determined by 
the coding of the key : 


a station, the 
matching contact 


ceiver units 
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Heat liquids 
eat the turn of a dial 


CHROMALOX 


ELECTRIC HEAT 


Fast, uniform, 
economical, safe 


Just drill and install 
threaded pipe coupling in 
tank, then screw in the 
Chromalox Immersion Heat- 
er. Built-in thermostat auto- 
matically maintains uniform 
temperature of water, oils, 
paraffin, wax, various solu- 
tions. Several styles avail- 
able, for different applica- 
tions. Elements sheathed in 
copper or steel. Standard 
ratings from 50° to 550°F., 
% to 1OKW, 120 or 240 
volts. Inside-tank extensions 
from 6%" to 48’. Available 
with explosion-resistant and 
moisture-resistant terminal 
box. Prices start under $20. 


For more details, call your 
Chromalox Sales-Engineer- 
ing Representative, or write 
us for Bulletin PD105, which 
contains specifications and 
prices. 


e160) 


Call Your Chromalox Man for Heating Answers 


INDIANAPOLIS IND. 
Hobart 3.0626 Melrose 5-5313 
ATLANTA GA KANSAS CITY. MO 
Tromuty $-7264 Victor 2-3306 
BALA.CYNWYD. PA LOS ANGELES, CAL 
Mohawk 4-6113 Richmond 7-5191 


Green “4)) 
sormnnee a MIDOLETOWN., CONN. 
Mor sae Diamond 6.9606 


BLOOMFIELD, NJ MULWAUREE, Wis 


ALBANY, NY 


Edison 8-6900 Broadway 1.3021 
New York Worth 4.2990 
BOSTON. MASS 
Liberty 2-1941 
BUFFALO, N.Y 
Summer 4000 
CHARLOTTE, &C 
Edrson 4.4244 
Franklin 51064 
CHATTANOOGA, TENN. 
Amherst 5 3862 
CHICAGO. ILL 
Harrison 7.5464 
CINCINNATI OHIO 
Tromity 1-0605 
CLEARWATER, FLA 
Phone 3-77 
CLEVELAND. OHIO 
Prospect 1-7112 
COLUMBUS, OHIO 
Amherst 7-8260 
DALLAS, TEX 
Riverside 8-9004 
DAVENPORT. 1OWA 
Phone 6-5233 
DENVER, COLO 
Glendate 5 3651 
Genesee 3.0821 
DES MOINES, OWA 
Cherry 3-1203 
DETROIT, MICH 
(See Southheld, Mich.) 
MOUSTON, TEX 
Capitol $-0356 


MINNEAPOLIS. MINN. 
Federal 6-6631 
NASHVILLE, TENN 
Cypress 2-7016 
NEW YORK CITY, NY 
(See Bloomfield, 81.) 
OMAHA NEB 
Atlantic 7600 
PHILADELPHIA, PA 
(See Bala-Cynwyd, Pa) 
PITTSBURGH. PA 
Emerson 1.2900 
PORTLAND, ORE 
Capito! 3-4197 
RICHMOND. VA 
Atlantec 8.8738 
ROCHESTER, WY 
Hamilton 6-2070 
ST. LOUIS, MO 
Chestnut 1.2433 
SAN FRANCISCO. CALIF 
Underhell 1-3$27 
SEATTLE, WASH. 
Main 4-7297 
SOUTHFIELD, MICH. 
Kenwood § 7100 
Eigin 7.0677 
SYRACUSE. N.Y 
Granite 4.3933 
WICHITA KAN 
Amherst 2.5647 
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...Prort £ AUTOMATED BY GENERAL ELECTRIC 


INCREASE WORKER PRODUCTIVITY 


MARK SERIES 
NUMERICAL CONTROLS... ...... standard, job-proved packages 


now in use on a wide variety of machines 


General Electric's Mark series of standard, pre- 
engineered numerical control packages—with systems 
for controlling 1 to 5 motions plus machine auxiliary 
functions — are compiling impressive performance 
records on scores of machines throughout American 
industry today. 

Machine operation is completely automatic—from 
punched tape prepared on a standard automatic 
typewriter. If desired, semi-automatic positioning, 
useful for prototype work, is obtained with manually 
set dials on the control station. 

Key components of a typical Mark package are 
a controller, a punched tape reader, operator’s con- 
trol station, servo drives and position-sensing units. 





8-TO-1 TIME REDUCTION in press operations is achieved on 
this 100-ton rotary-turret punch press directed by General 
Electric numerical control. Rapid positioning of table and 
turret provides up to 40 punches per minute. 


40% AVERAGE TIME REDUCTION for all parts produced on 
this horizontal boring machine means greater output and 
better equipment utilization. Lead times are cut by 8-to-1, and 
non-productive worker time is reduced by more than 60%. 


with General Electric numerical control 


Boost output of man and machine, reduce in-process inventory 


Over the past 7 years, management has seen labor costs 
increase by 50% with productivity up by only 15%. 
This profit-cutting gap has accelerated an industry-wide 
need for production methods such as General Electric 
numerical control. 

Key benefits of G-E numerically controlled machines 
include increased worker output, increased machine 
utilization, and reduced in-process inventory in 
virtually every job. 

Manufacturers are now realizing far greater output 
per man-hour ... faster “pay-back” rates on machines 

. shorter production cycles ... and much lower 
inventory investment—-in itself justification for numeri- 
cal control. Here’s an example: 

Automatically controlled turret drills are used to pro- 
duce aircraft-engine accessories at Chandler Evans Cor- 
poration, West Hartford, Conn. With numerical control, 
direct-labor costs have been cut in half! The machine 
operator — working two machines simultaneously — 
loads the piece, sets the machine in operation, and all 


production is performed automatically. But, increased 
productivity is only part of the story. Scrap losses are 
virtually eliminated, average lead times are cut by 
6-to-1, cutting-tool costs are 1/40th of former production 
methods, and tool life is increased from 30 to 1300 
pieces per tool—all adding up to expected annual 
savings of $42,000, more than enough to pay for both 
machines within two years. 

Join with Chandler Evans and hundreds of other 
manufacturers who are increasing productivity, gaining 
better product quality, and eliminating tooling cost 
with G-E numerically controlled machines. See your 
G-E Apparatus Sales Engineer or machinery builder 
today. General Electric Co., Specialty Control Dept., 
Waynesboro, Va. 795-7 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 
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be supplied are those engaged in the 
manufacture of tractors and other 
farm machinery, heavy duty marine, 
outboard, and aircraft engines, and 
others requiring standard and spe- 
cial purpose machine tools. 

Most of the machines the com- 
pany has recently designed and 
built are of standard modular con- 
struction. ‘This concept enables 
modification of basic functions to 
suit individual needs. Another ad- 
vantage of this type of construction 
is that additional functions, such as 
those often required by model 
changeovers, can be achieved at min- 
imum retooling costs to manufac- 
turers. 


Vacuum Brazing Furnace 
Operates Continuously 


CONTINUOUS production vacuum 
furnace designed by the National 
Bureau of Standards can maintain 
a vacuum of 0.0000l-inch Hg in a 
heating area while ceramic wafer 
tube assemblies are processed at rates 
up to 200 assemblies per hour. The 
furnace was designed for the Navy 
Bureau of Aeronautics as a part of 
the Navy’s industrial preparedness 
program. Mechanical development 
and construction of the furnace were 


FRICTION between a moving carton and 
the printing drum of ao marker causes 
imprinting of the carton in this applica 
tion at Eastman Kodak Co. As each 
carton moves to the left on a con 
veyor (at bottom, not shown), the print 
ing drum is turned one revolution or less 
to a positive stop During this mo 
tion, inked characters mark the carton 
with a desired code Unit is manu 
factured by Industrial Marking Equip 
ment Co. Inc 


undertaken on contract by Sanders 
Associates Inc. 

The vacuum furnace includes a 
vertical, heat-resistant alloy tube, 
about 11 feet long, that is open to 
the atmosphere at both ends. 
Through this tube is passed a series 
of cylindrical parts carriers, each 
of which is separated by a short 
piston that fits closely inside the 
tube. Assemblies placed in the car- 
riers enter the top of the tube at 
atmospheric pressure. 

As the pistons are lowered into 
the tube, the cavities formed between 


them are evacuated through ports 
along the side of the tube. Thus, 
when they are heated to 1000C in 
a central zone, the assemblies in the 
carriers are under vacuum. 

In the heating zone, the combina- 
tion of heat and vacuum degasses 
the tube assemblies. At the same 
time, the high temperature brazes 
together the metallized surfaces of 
the ceramic wafers to produce her- 
metically sealed units. After proc- 
essing, the assemblies are removed 
from the lower end of the tube at 
atmospheric pressure and reduced 
temperature. 

According to NBS officials, the 
furnace could be adapted for uses 
other than continuously processing 
ceramic vacuum tubes. For example, 
it could be used for the coating of 
lenses or resistors by vapor plating 
and for the production of vacuum 
condensers and switches. Where 
processed articles must come out of 
the vacuum at near room tempera- 
ture, the lower end of the furnace 
could be lengthened and 
cooled. 


water 


Technical Bulletin Describes 
Voltage Digitizer Uses 


APPLICATIONS information con- 
cerning its line of voltage digitizers 
has been compiled in the form of a 
bulletin recently published by Ad- 
age Inc. Among the uses listed for 











Control Console Programs Voltage Breakdown Tests 


PORTABLE test set designed and built by 
the High Voltage Specialty Transformer 
Dept., General Electric Co., performs pro- 
grammed voltage breakdown tests on in- 
sulated coils used in motor-generators. The 
device is in use at the company’s Medium 
A.C. Motor and Generator Section. 

In operation, a probe connected by 
shielded cable to a control console is 
clipped to an exposed conductor on a 
coil. The coil, suspended on a rack, is 
then lowered into a tank until it is al- 
most completely immersed in water. 

When a pushbutton on the control con- 
sole is depressed, a test cycle is initiated. 
During the test cycle, a motor-operated, 
variable-voltage control is advanced auto- 
matically. The result is that an electrical 
potential, rising at the rate of 500 volts 
per second, is impressed on the shielded 
cable, probe, and coil conductor. When 
the potential reaches a specified maxi- 
mum voltage with respect to the liquid 


24 


on the outside of the insulation, a timer 
starts a Hold cycle. At the end of the 
cycle, the control is returned to its zero 
voltage position and the test set is de- 
energized. 


If the insulation fails during the test 
cycle, the test voltage will immediately 
A red signal light then 
goes on indicating a failure. At the same 
time, the voltage at which the insulation 
failed is indicated on a voltmeter for 
recording purposes. The time at which 
the failure occurred is also recorded. 

Safety 
Stop pushbutton and an interlock that 


return to zero. 


features include an emergency 


prevents operation of the equipment un 
less the variable-voltage control on the 
console is first reset to zero. Testing is 
performed in a special cage, and a flash 
ing red light is operated when the equip- 
ment is in use. 

According to G.E. engineers, the test 
set provides improved quality records in 
the form of both time and voltage at 
which insulation failures occur. In ad- 
dition, the new unit produces more uni- 
form tests without the need for highly 
skilled operators. 
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This Webb automatic conveyor system 
hustles newsprint thru 500 foot tunnel: 


NE c 








At St. Paul Dispatch-Pioneer Press, their new ware- 
house is located 1 14 blocks away and 48 feet below the 
press reel room. An ingenious conveyor system, travel- 
ing through a 500 foot long tunnel, efficiently and auto- 
matically carries large rolls of paper from warehouse to 
press room building. Here’show! == 


ROLLS REALLY KEEP ROLLING 


1. At warehouse, the newsprint rolls (60” long x 36” 
in diameter and weighing 1500 lbs.) are removed from 
railroad cars by lift trucks and stacked for storage or placed 
on the tunnel conveyor for current use. Systematic loading 
of conveyor is accomplished by two sets of kicker plates 
which operate in series to propel four rolls at a time into 
spaced positions on the conveyor. Kicker plates are actu- 
ated by bumper switches and air pressure. 


2. Tunnel conveyor is divided into four individually 


powered sections which can be operated “‘continuous-run”’ 
or separately for programming. The ascending section is 
built on a 15-degree incline and its slats are rubber coated 
to preclude slipping of load. A continuous live-supply of 
rolls (spaced 18 inches apart) is maintained by means of 
electric eye controls at beginning and end of each section. 


When rolls reach the press room basement, they are 
automatically pushed off the tunnel conveyor and onto 
Towveyor trucks. Thirty-one of these trucks are attached 
to a moving chain loop in the floor to provide additional 
live-storage of rolls. In the reel room area, a semi-auto- 
matic ‘‘kick-off” pushes the rolls from the Towveyor trucks 
onto press room trucks as needed. 





System capacity is 130 rolls, manual handling is elimi- 
nated, live and stationary storage is provided, and high 
efficiency is assured by the soundly engineered solution of 
this unusual material handling problem. 


Circle 665 on Page 19 


B: WEBB COMPANY 
AVENUE » DETROIT 4, MICHIGAN 





COIL STOCK IS 
AUTOMATICALLY FED 


PERFORATED AS SPECIFIED 
BY PROGRAM MONITOR 


AND THEN CUT 
TO LENGTH 


PROGRAMMING 
WITHOUT TAPE 
WITH ONE SET 
OF TOOLS 


wa Emhart Manufacturing Co. 
E> Hudson Div., Hudson, N.Y. 
ee Formerly V & O Press Div. 


i le ee ee | 


Skip punching device, actuated by a 
repeating type counter, programs pro- 
duction of automotive muffler tube 
blanks in standard V & O inclinable 
press. Auxiliary counter controls blank 
cut-off. Varying perforation patterns 
are achieved with one set of tools. 
Integrating standard type mechanisms 
such as these to effect cost reduction 
illustrates the keen abilities that 
Emhart press experts can apply to 
your work improvement projects. 


EMHART 
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the semiconductor-equipped devices 
are: Production testing of electronic 
equipment, sorting of consumer 
goods, testing of magnetic memory 
cores, data reduction and analysis, 
and computer linking. 

Operations and functions noted 
in the bulletin include analog-to- 
digital and digital-to-analog conver- 
sion, sample-and-hold of varying 
analog signals, limit testing, and 
arithmetic operations using com- 
bined analog and digital techniques. 


RECENTLY formed Industrial Au- 
tomatic Systems Section of the Na- 
tional Electrical Manufacturers As- 
sociation is studying the importance 
of automation in industry and the 
role being assumed in this field by 
electric equipment manufacturers. 


SPOTLIGHTING PEOPLE 
Harold W. LeBoeuf named man- 


ager of manufacturing of the Sili- 
cone Products Dept., and George 
A. Hagerty appointed to the new- 
ly-established position of manager, 
process computers, in the Computer 
Dept., both departments of General 
Electric Co. . . . Donald F. Davern 
named project manager of indus- 
trial control systems at Hughes Air- 
craft Co. . . . Louis Polk Jr. appoint- 
ed vice president of operations of 
the Sheffield Corp. and will be in 


CORRELATING equipment developed by 
US! Robodyne Div., U.S. Industries Inc., 
is used at a message center of Time 
Inc. to speed distribution of the con- 
tents of incoming cabled messages 
to interested editors. An operator at a 
console examines each message and de- 
termines the appropriate news catego- 
ries. He then depresses corresponding 
pushbuttons on the console, and the 
equipment identifies the recipients of 
the message and shows the total num- 
ber of copies required. 
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Price is Only 
UCLA 
Trichlorethylene 
CTA 


The Efficiency of Your Cleaning 


Operation Is of Much More Importance 


Detrex Perm-a-clor is universally recognized as a premium 


grade solvent, selling at regular price. There is none better. 


Buying from questionable sources or the use of unproved 
solvent can result in an inferior finishing operation which 


actually costs money instead of saving it. 


One sure way to save real money on trichlorethylene is through 
an expert engineering analysis of the overall degreasing 
operation—your equipment, your methods, the proper 


instruction of your people. 


Detrex engineers have been making such operational studies 
for more than 30 years. In many, many instances they have set 
up a program that has reduced solvent consumption by 15% 
to 25%. They would like to help you. 


CHEMICAL INDUSTRIES, INC. 


Box 501, Dept. A-760, Detroit 32, Michigan 


Depend on DETREX for 

Every Metal Cleaning 

and Processing Need 
PERM-A-CLOR NA 
(Trichlorethylene) 

Solvent Degreasers 

Ultrasonic Equipment 

Industrial Washer 

Phosphate Coating Compounds 
PAINTBOND Compounds 
Aluminum Treating Compounds 
Alkali and Emulsion Cleaners 
Rustproofing Materials 
Extrusion and Drawing Compounds 
Spray Booth Compounds 


World’s Largest Exclusive Producer of Cleaning Chemicals and Equipment 
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For accurate reproduction of 
bulk material formulations —W-C 
BATCH-WEIGHING SYSTEMS 


In any batching operation—from 
simple dump-and-fill weighing to 
multi-ingredient ratioing — W-C 
Batch-Weighing Systems provide 
the reliably accurate net-weight 
control essential to consistent pro- 
duct uniformity. 

Chief reason for this is the W-C 
Pneumatic Weight Transmitter. A 
rugged yet sensitive force-balance 
unit, it is capable of an accuracy 
of 0.25% calibrated weight 
range, with reproducibility better 
than | part in 2000 

Each W-C Batch-Weighing Sys- 
tem is designed to job specifica- 
tions, using pre-engineered, unitized 
components of known  perform- 
ance capabilities. Consequently, you 
are spared the uncertainties—and 
costs—of “prototype” engineering 

. yet you realize the very tang- 
ible benefits of an application- 
engineered system built to your 
requirements. 


Typical applications include: 
Formulating solid rocket 
fuels, refractories, varnishes, 
plastics, food products, dry 


Write for new Bulletin 14 


WEIGHING & CONTROLS, INC. 


Div. of CompuDyne Corp 


E. County Line Road ® Hatboro 12, Pa. 
Circle 668 on Page 19 


INJECTION molding of lipstick ingredients into final form is accomplished at high speed 


in this special machine at Avon Products 


heating kettle in which the raw materials are placed 


Electric Co 


tain the 


Unit in foreground is a 10-quart electric 
The kettle, developed by Sta-Warm 


s equipped with thermostatic controls and an adjustable speed mixer to main 
ngredients at the proper temperature and consistency for uniform molding Two 


cavity molds are shown in their opened positions at lower right 


charge of research, engineering, 


manufacturing, and sales of the 
Contract Mfg. Div., Machine Tools 
Div., and the Instruments and Sys 
tems Div. . . . A. S. Burgoyne, 
formerly vice president of manufac 
turing, named vice president and 
manager of the Press and Die Sup 
ply Div., E. W. Bliss Co. . . . M. 
Frederick Jenny joined Fischer & 
Porter Co. as a 
Systems 


manager in the 
Engineering Dept. 
Melvin D. Verson elected president 
and chief operating officer of the 
Verson Allsteel Press Co. . . . Har- 
old G. Edwards Jr. joined Telex 
Inc. as manager of manufacturing. 
James W. Hawthorne elected 
vice president and appointed gen- 
eral manager of the Haydon Div., 
General Time Corp. Russ A. 
Henke appointed director of re 
search by Racine Hydraulics & Ma 
. . Walter E. Gregg 
elected vice president—technology 
for the Crucible Steel Co. of Ame 
ica. . . . Herbert R. Reiss named 
plant manager of the recently ac 
quired New Rochelle facility of Pre- 
cision Circuits Inc. . . . Dr. Wil- 
liam C. Leone appointed vice presi 


chinery Inc. 


dent and general manager of the 
Electronics Div., Rheem Mfg. Co. 
.. . John P. Hastings named man- 
ager, field operations, Instrumeni 
Div., American Electronics Inc. 


Robert D. Lavin appointed man- 
ager of the Systems Engineering 
Dept., Ortholog Div., Gulton In- 
.. J. H. Hunnicutt 


applications engineer spe 


dustries Inc. 
named 
cializing in computer control and 
monitoring systems for the electric 
power industry at Thompson 
Ramo-Wooldridge Products Co. 

P. G. Kayser named manager and 
Frank Oreskovich appointed senior 
application engineer of the Heating 
and Cooling Coil Dept., Danville 
Div., Bohn Aluminum & Brass 
Corp. . . . Alvin J. Jones and D. M. 
Hallier elected vice presidents of 
Motch & Merryweather Machinery 
Co. . . . Carl F. Graesser Jr. ap- 
pointed director of research at New 
Hampshire Ball Bearings Inc. 
Roswell W. Gilbert named director 
of corporate research at Daystrom 
Inc. . . . James L. Woodley appoint- 
ed manager-manufacturing of Hy 
ster Co. 


SPOTLIGHTING PLANTS 


North Electric Co. has acquired con- 
trol of Power Equipment Co., a pro 
ducer of power supplies for comput- 
ers and other 
systems. The acquisition will retain 
its corporate name and will operate 
as a subsidiary of North Electric 


electronic-electrical 
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OPENING NEW HORIZONS 


in economical power application - WO 
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DAMAGE-PROOF PISTON RODS 
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MORE SAVINGS! 


Our ultra-modern, new “Plant of the Year’ with its 
special facilities and operating economies enable us 
to offer an extra 10% price savings on our big 
“stock” selection of: 

Model “H” (Hyd.) Cylinders, 142” through 8” bores; 
Model “J” (Hyd.) Cylinders, 142” through 14” bores; 
Model “A” (Air) Cylinders, 142” through 14” bores. 
Strokes up to 36”, cushioned and non-cushioned. 


Full Details On Request 


. Winner of ‘‘Plant of the Year’’ Award and ‘‘Silver Anvil'’ Public Relations Award 


Miller Hydraulic Cylinders make impossible applications 
look easy. With Teflon Seals, Case-Hardened Rods (50-54 
Rockwell C), Patented “‘Shef’’ Tubing End Seals, and other 
exclusive standard features, these cylinders are practically 
damage-proof, are ultra-dependable under pressure and tem- 
perature extremes, and provide leakproof sealing with ALL 
hydraulic fluids. Built to exceed J. I. C. Specifications, these 
cylinders are achieving new highs in production and operating 
economies in thousands of plants. Two great lines: Power- 
Packed Model H for 3000-5000 psi and Job-Rated Model J 
for 500-2500 psi. All bores, strokes and mounting styles. Big 
“Stock”’ selection for immediate shipment at substantial 
savings. 


Write for literature. 
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re 7NO26 York Road, Bensenville, Illinois 


Look at this Size Range 
of Semi-Tubular Rivets... 


MINIATURIZED MANUFACTURING process developed by 
040 body dic., 


} ' Weston Instruments Div., Daystrom Inc., 
A enables fabrication of selenium photo 
electric cells in various configurations 

to suit specialized applications. Forms 

include spheres, cylinders, and flexible 

strips that may be twisted into spiral 

shapes. With design flexibility thus af 

forded, several simplifications cen be 


length 


LENGTHS y F effected. For example, a convex shape 
can respond to light from all directions 
without optical equipment, and a con 
cave shape will give highly directional 
readings. Curved or spiral shape cells 
can be used as function generators, 
speed meosuring devices, or to provide 
On-Off action 


BODY DIAMETERS : . ” f . 
up to “Ae” Pe Co., telecommunications and auto- 


matic control manufacturer. , 

Connecticut Technical Corp. is the 

name of a newly formed firm which 

will design, develop, and manufac- 

ture data handling units and sys- 

tems. The corporation has acquired 

Miniaturized components and also large complete assemblies office, engineering, and shop facili- 

can now have all the money-saving advantages of using single ties in Hartford, Conn. . % Crane 

and multiple automatic riveting. This is due to the wider Co. has moved the production facil- 

ities and headquarters of its Swart- 

wout Div. from Cleveland to Hook- 

sett, N. H. The move is one phase 

of a program aimed at increasing 

production capacity and accelerating 
fragile materials, that does not warrant consideration of low- product development activities. 

cost semi-tubular rivet setting. American Machine & Foundry Co. 

Our Factory Riveting Specialists are ready to help you has acquired Cuno Engineering 

obtain the REAL COST FACTS on your own specific fastening Corp., manufacturer of industrial 

problem. There is no obligation. filters. The acquisition will round 

out and expand AMF’s position in 

the water purification and liquid 

oan vaun en conditioning fields. ... Bausch & 

Chicago Rivet Catalog describes 1388 standard tubular Lomb Inc. is the new name of the 

and split rivets and 25 single and multiple automatic former Bausch & Lomb Optical Co. 

rivet setters. The change in corporate identity 

recognizes the fact that B&L is not 

sietemneentian Maen restricting its research and manu- 


eypihs facturing interests to > fi of 
contains description and specifications of 8 single, multiple 2 n ng intere ts t the field 
riveters— alsorivet setters designed for automated operation, optics alone, but is moving into re- 


lated fields such as radiation meas- 
urement and electronics. .. . Stel- 
i. ; 
ron Cam Co. is the name of a new 
Kei a & MACHINE CO. company formed in Hackensack, 
943 So. 25th Ave., Bellwood, Ill. (Chicago Suburb) N. J., which will manufacture qual- 
Branch Factory: Tyrone, Pa. ity precision cams. .. . General 


size range of semi-tubular rivets now available and which 
can be used in conjunction with motor and pneumatic driven 
automatic riveting machines. 

Today, there is hardly a fastening problem, involving even 
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« |large univers? 
“\ Must have & 
b \ three years OF 

ing experien 
seven years 


Coll Grads 
XEC MG 


WHICH JOB WOULD YOU TAKE? 


If you’re like most of us, you’d take the 
job with the more tempting salary and 
the brighter future. 

Many college teachers are faced with 
this kind of decision year after year. In 
fact, many of them are virtually bom- 
barded with tempting offers from busi- 
ness and industry. And each year many 
of them, dedicated but discouraged, leave 
the campus for jobs that pay fair, com- 
petitive salaries. 

Can you blame them? 


These men are not opportunists. Most 
of them would do anything in their power 
to continue to teach. But with families 
to feed and clothe and educate, they just 
can’t make a go of it. They are virtually 


Sponsored as a public service, ~ 
in co-operation with the Council for Financial Aid to Education 


forced into better paying fields. 

In the face of this growing teacher 
shortage, college applications are ex- 
pected to double within ten years. 

At the rate we are going, we will soon 
have a very real crisis on our hands. 

We must reverse this disastrous trend. 
You can help. Support the college of your 
choice today. Help it to expand its facili- 
ties and to pay teachers the salaries they 
deserve. Our whole future as a nation 
may depend on it. 


It's important for you to know more about what 
the impending college crisis means to you. Write 
for a free booklet to: HIGHER EDUCATION, 
Box 36, Times Square Station, New York 36, N.Y. 


sl 


ad 
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from 2 days to | hour 


**With our old equipment and air 
dry paints, it took us two days to 
paint a sign. With Binks auto- 
matic spraying system and drying 
ovens, we now do the same job in 
only 1 hour,” states Mr. Don R. 
Crowell, City of Chicago Traffic 
Engineer. 


Quality finish boosts sign life 


Until Binks equipment was in- 
stalled, many of the 100,000 signs 
produced each year had to be 
farmed out. Now all signs are 
painted in the Sign Division shop. 
Quality has been improved, too, 
since sign life is now about six 
years as against two years when 
painted by previous manual spray 
methods. 


Saves time and paint 
Besides a great savings in time, 


the new Binks system saves money 
by cutting the amount of paint 
needed through reduction of over- 
spray. Although present produc- 
tion is 100,000 signs per year, the 
new Binks system can turn out up 
to 250,000 signs... an ample al- 
lowance for future growth needs. 


Free planning service 


If you have a spray finishing prob- 
lem, it will pay you to consult a 
Binks spray finishing engineer. He 
will show you how a Binks inte- 
grated spray system can speed up 
finishing and give you better 
quality at lower cost. For an ap- 
pointment call your nearest Binks 
office or write direct. 


Ask for Bulletin 975 . . . describes 
spray finishing equipment, methods 
and systems. 


Ask about our spray painting school 
Open to all...NO TUITION...covers all phases 


EVERYTHING -OR 


SPRAY FA/INI/NG 


pain 


Yay 
ae 


AIR NATIONWIDE 
COMPRESSORS SERVICE 





Binks Manufacturing Company 


3132-40 Carroll Avenue, Chicago 12, Illinois 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES « SEE YOUR CLASSIFIED GP ornecrony 
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Precision Equipment Corp. is com- 
bining operations of GPE Controls 
Inc., a subsidiary, with those of Gen- 
eral Precision Inc., its principal sub- 
sidiary. Under the new arrange- 
ment, GPE Controls will become a 
wholly-owned subsidiary of General 
Precision Inc. and will be under 
the operating direction of the Link 
Division of the principal subsidiary. 


MEETINGS AND EVENTS 


June 25-July 9— 

International Federation of Auto- 
matic Control. First International 
Congress to be held Moscow State 
University, Moscow, USSR. Infor- 
mation is available from Eugene 
Grabbe, P.O. Box 45067, Airport 
Station, Los Angeles 45, Calif. 


July 2-6— 

National Tool & Die Manufac- 
turers Association. Summer meet- 
ing planned for Banff Springs Hotel, 
Banff, Alberta. For details contact 
association headquarters, 907 Public 
Square Bldg., Cleveland 13, Ohio. 


July 7-8— 

Seminar on Low-Cost Automa- 
tion. To be held Pennsylvania State 
University, University Park, Pa. Ad- 
ditional information available from 
Center, 


Conference Pennsylvania 


DIAPHRAGM valve developed by Aqua 
Matic Inc. has positive opening and clos 
ing action without the use of springs 
or auxiliary external forces In closing 
line pressure applied above a diaphragm 
at the top of the unit closes a dis 
against a seat because the area of the 
liaphragqm i greater than that of the 

To open the valve, pressure is 
relieved above the diaphragm, and line 
pressure against the disc lifts this mem 
ber to its uppermost position. A feature 
f the valve is easy replacement of ol 
working parts by removing a cap at the 
top of the unit 
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automatic 
fransfer 
machine 


Drill all oil holes in bearing shoulders and pressure test. 
Mill timing gear keyway. 

Drill and ream timing gear dowel. 

Production 180 per hr. at 100% efficiency. 


it provides a complete oil 


system in 20 operations! 

The first 3 operations are performed in the initial 
radial position; the next 7 operations, after index- 
ing the camshaft 46°; and the last 10 operations, 
after indexing the camshaft an additional 115°. 


it’s compact automation — 
for limited floor space! 


It's a 12-station Transfer Machine, designed for a 
production line operation — And, it will fit in a 
floor space of only 14’ x 22’. 


it’s fully automatic — 
including load and unload! 


All the components, as well as the transfer, locating, 
and clamping mechanisms, are hydraulically oper- 
ated and electrically controlled. 


and, it’s built around standard 
michigan components! 


You'll enjoy substantial savings in machine cost, too, 


because it's built, fully 70%, from our own Standard 
Michigan Components. 


for faster, More Economical Production 


Engineers and Manufacturers of High Production Metal Cutting Machines and Components. 
11449 TIMKEN AVE., WARREN, MICHIGAN 


AuTOMATION—July 1960 Circle 673 on Page 19 





Overs & Unders 
Quality Control Data 


Wrightronic Checkweigher 
Provides Automatic 
100% Weight Inspection 


Here is the sure, automatic answer to 
tightening Weights & Measures regula- 
tions and costly product give-away. 


As packaging line equipment, the 
Wrightronic Checkweigher can be used 
to reject packages over or under ac- 
ceptable weights. 


As a quality control instrument, the 
Wrightronic Checkweigher provides ex- 
act data on accuracies and makes it 
easier to spot necessary adjustments to 
your weighing-filling equipment. 


This modestly priced, 
proven checkweigher: 


thoroughly 


e Electronically gross 
package. 


weighs each 


e Signals whether package is over, 
under, or on weight. 

e Registers running count in each 
weight classification. 

e Rejects, if desired, any package out- 
side acceptable limits. 

Normal operating speed is 100 to 
120 per minute, depending upon prod- 
uct and package. Range: 3 ounces to 
5 pounds. 


RIGHT cosa 

COMPANY 

DIVISION OF SPERRY RAND CORPORATION 
DURHAM, NORTH CAROLINA 


Gentlemen: Please send me details, 
including price and delivery in- 
formation on your Wrightronic 
Checkweigher. 

Name 


Company 


Address 
City 
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VACUUM lifting device developed by Vac-U-Lift Co., Div., Siegler Corp., is designed 
especially to transfer hot (700F) aluminum liners from a moving conveyor to a stack. Operat- 


ing cycle is 18 seconds for the hydraulically operated, overhead track unit. 


Six vocuum 


pads attached to a 15-foot long beam are used to lift the 16-foot long by 6-foot wide by 
3-inch thick liners. Special seal rings are used in the vacuum pads to adapt them for high 


temperature service. 


State University, University Park, 
Pa. 


July 18-20— 

Southern States Apprenticeship 
Conference. 12th Annual Confer- 
ence scheduled for Everglades Hotel, 
Miami, Fla. Information is avail- 
able from U. S. Department of 
Apprenticeship and Training, local- 
ly or Washington 25, D. C. 


July 19-21— 

Western Packaging and Materials 
Handling Exposition. Planned for 
Los Angeles Pan Pacific Auditorium, 
Los Angeles. Details are available 
from exposition offices, 759 Mon- 
adnock Bldg., San Francisco 5, Calif. 


July 22-24— 

National Association of Metal 
Finishers. Annual meeting to be 
held Statler-Hilton Hotel, Los An- 
geles. For more information con- 
tact association headquarters, 60 
Bently Rd., Cedar Grove, N. J. 


July 24-28— 

American Electroplaters Society. 
Annual meeting scheduled for 
Statler-Hilton Hotel, Los Angeles. 
Further information available from 
society headquarters, 445 Broad St., 
Newark 2, N. J. 


Aug. 1-5— 
Gordon Research Conferences. 
Instrumentation conference to be 


held Colby Junior College, New 


London, N. H. For details contact 
Colby Junior College, New London, 
N. H. 


Aug. 7-13— 

Eleventh Annual Industrial Re- 
search Conference. Scheduled for 
Arden House, Harriman Campus, 
Columbia University, New York. 
Further information available from 
M. F. Garvey, 409 Engineering 
Bldg., Columbia University, New 
York 27, N. Y. 


Aug. 8-12— 

American Institute of Electrical 
Engineers. Pacific General Meeting 
to be held El Cortez Hotel, San 
Diego, Calif. For details contact 
institute headquarters, 33 West 39th 
St., New York 18, N. Y. 


ef 


“Here are the drawings for our 
new miniature diode.” 
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BARKSDALE AIR-SEAL’ VALVES 


LOW PRESSURE AIR TO 250 P.5S.1. 


over 200 different valves available. 


Why so many different air valves? 


Because air valve requirements vary with the method of actuation. A basic 
valve with interchangeable actuators cannot possibly meet ALL your specific 
applications without compromise. For example: A solenoid valve designed 
for speed would not have the stamina required of a manual or foot valve. 

The Barksdale line of AIR-SEAL Valves has been designed with your 
requirements in mind. All our valves have been engineered for best per- 


formance from your point of view... for YOUR specific need, and not to 
make OUR job easier. 


*The air pressure is the sealing force... 


the higher the pressure, 


the tighter the seal. 
with or without 
spring return 
Shut-off valves 
Ya to 1” N.P.T. 
with or without 
spring return 


design compensates for nor- FOOT OPERATED 


4. Wey valves 

Va, Ye and Y,”" N.P.T. 
with | = without 
spring return 
SOLENOID-PILOT 


MANUALLY OPERATED 


Bes, 


4-Way valves 
Va to 12” N.P.T. 


MANUAL and FOOT OPERATED “SHEAR-SEAL” VALVES 


No oilers and filters to dirt and 


corrosion — made from non-corrosive materials. 


needed — not critical 


Years of leakproof service — without constant maintenance 
— Self aligning ‘Shear-Seal"’ 


mal wear. 


sont SPOOL of PLATE VALVES 


Alignment is critical — dirt and corrosion 
cause sticking, 


There is no compensation for normal 4-Was vate 


Ve to 4," N.P.T. 
A.C. ond 0.Cc. 
Standard 


wear — leakage increases with use. 


Explosion 
proof 


SOLENOID-PILOT CRESCENT® (Self-aligning poppet) VALVES 


Quick response (12 milliseconds) due to short travel of 


poppets and solenoid. 
Tight sealing — self-aligning, self-scavenging design 
adjusts to normal wear — not critical to dirt and corrosion— With 


monvoa!l 
override 


With 
manval 
override Explosion- 
proof 


non-corrosive materials throughout. 


No coil burnout — heat dissipating ‘integral’ design. 


,o) SPOOLPVALVES 
yo" 
3° 


ve Slower response due to long spool travel. 
7 
<? 


Leokage increases with use — dirt and 3-Way volves 
Va to Y%” N.P.T. 
A.C. and D.C. 
Stondard 


corrosion particles Gre ground-in 
between spool and seals—Sticking! 
Overheating couses coil burneuh— poor 
heat transfer of ‘‘unitized’’ design. 

DIRECT SOLENOID 


DIRECT-SOLENOID OPERATED “‘SHEAR-SEAL"’ VALVES > 


leakproof for years of service — self-adjusting to wear, 


7 4-Way volves Explosion- 
No coil burnout — because valve does not freeze up. Va, Ye ond V2" N.P.T. proof 
A.C. and D.C. 
Standard 
an 


,0 ow* 
ot 


¢ o*® 


oo 


og) SPOOL VALVES 
Dirt enters spool clearances — develops 
leaks — causes sticking —\sticky valves 
are to blame fer most solenoid burnout. 


Write for Air Valve Catalog 9-AV 


om 
CONTROL VALVE DIVISION : 


5125 ALCOA AVENUE « 
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LOS ANGELES 58 


¢ CALIFORNIA 
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3-Way valves 

Va, Ye and 2” 
A.C. and D.C. 
Stondard 


Explosion- 
proof 


Explosion- 
proof 


Explosion- 
proof 


N.P.T. 


Shut-off valves 
Va, Ye and 2” N.P.T. 
A.C. and D.C. Standard 


Diverter valves 
Va, Yq and 2" N.P.T. 
A.C. and D.C. Standard 





This special machine at Rocketdyne is designed so that angular adjustments 
of Bellows-Locke Drilling unit can be made in a vertical plane. Also visible 
is the Bellows Lubri-Air® Control unit (right) which cleans, lubricates and 


regulates the air supply. 


BELLOWS-LOCKE “Packag 


DRILLING UNITS 


PROVIDE A DOWN-TO-EARTH SOLUTION 


FOR ROCKETDYNE’S SPACE-AGE PROBLEM 


One of the most critical components of a liquid- 
propellant missile propulsion system is the fuel 
injector head, containing hundreds of very small 
holes, each of which must be highly accurate not 
only as to shape and size but also as to location, 
angle and finish. Because Rocketdyne, a Division 
of North American Aviation, Inc., is deeply in- 
volved in missile propulsion, both in the experi- 
mental phase and in the manufacture of engines 
which have reached the production stage, it must 
produce fuel injector heads in a wide variety of 
designs. 


To meet the special demands of accuracy and 
flexibility, Rocketdyne engineers designed special 
drilling machines, incorporating Bellows-Locke 
Model 5-E Drilling units. These compact, versatile 
work units are completely self-contained, will 


Thousands of users have found 
the Bellows-Locke Model 5-E the 
ideal solution to their drilling 
problems. Chances are it can 
prove valuable to you, too. Write 
today for free Bulletin BL-5RA. 
Address Dept. AU-760, Bellows- 


Bellows- 


This machine is similar to the one in the main illustration, 
except that the Bellows-Locke Drilling unit is mounted in 
a horizontal plane. Work-holding fixture also indexes on 
horizontal axis. Between the two machines, any angular 
relationship between two or more holes can be produced. 


operate at any angle in any plane, and feature a 
built-in valve controlling an adjustable air powered 
rapid advance and retract as well as an adjustable, 
precision hydraulic feed. 


With the Bellows-Locke Drilling units, Rocketdyne 
holds tolerances to + 0.0005 inch on holes less 
than 0.080 inch in diameter, while on holes that 
size and larger tolerances are held to+ 0.001. 
Center distances between holes are held to + 0.003 
inch. Commonly, two holes are drilled at an angle 
to intercept a vertical hole at a given point. The 
tolerance on this intercept is + 0.001 inch and is 
held readily with the Bellows-Locke units. 


alvair 


Akron 9, Ohio 


The Bellows Co. + Valvair Corp. 


DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


Valvair, Akron 9, Ohio. 
784-C 
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Moderators for the Fourth Production Machine Tool Hydraulic Forum held in 
Detroit were (left) Nevin Bean, staff technical assistant Automatic Transmission 


Div., Ford Motor Co 
Tool Co 


and (right) R. C. Montanus, president, Springfield Machine 
Bean has been with Ford 40 years, is a fellow in ASME and admits 


to the distinction of being the first to present a paper on automation at a tech- 


nical society meeting 


Montanus was a Revision Group Chairman of the ASTME 


Handbook and has been supplying lathes (and lately vertical grinders) to industry 


since graduating from Purdue in ‘32 


Living with It 


TODAY the organizational 
tures of the auto industry place re- 
equip- 
ment specification squarely on the 


struc 


sponsibility for production 
heads of those engineers assigned 
to the 
function. 


manufacturing engineering 

“Specification” is a broad 
term and its practical boundaries 
are becoming broader as the auto- 
makers dig deeper into the causes 
of some of their downtime head- 


aches. 


Whose Design? 
The manufacturing 
learning that he 


engineer is 
must not only 
specify the sequence of production 
operations, the type of equipment 
to perform each operation, but he 
must also write rather complete de- 
the equipment he 
This puts our boy into the 
equipment 


sign specs on 
buys. 
role of design, and 
prompts the oft spoken jab at com- 
mercial equipment designers: “You 
may think you’ve designed a good 
machine but don’t forget—we’ve 
got to live with it.” If things work 
well there may be a halo polishing 
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contest that would make it difficult 
to determine who did actually con- 
ceive and design the new equip- 
ment, but in any event the bird 
who bought it usually has to an- 
swer for any shortcomings that de- 
velop. 

Automating automakers know 
that good design goes beyond mere- 
ly designing an arrangement that 
works, and enters the realm of de- 
signing for the rigors of long-run 
production service. Minimum 
downtime involves not only relia- 
bility assurance that the probabil- 
ity of failure is low, but also in- 
cludes provision for ease of servic- 
ing so that production can be quick- 
ly restored in short order. 

Two proposals for an automated 
machine might differ markedly in 
price because they represent dif- 
ferent standards of performance. To 
protect his company from biting on 
a low bid and getting something 
unpalatable, the manufacturing en- 
gineer that’s going to have to live 
with the equipment must have com- 
plete enough specifications to know 


detroit dateline 


By JAMES C. KEEBLER Manoging Editor 


that all proposals will be for ma- 
chinery of the same range of qual- 
ity and feature the same “extras” 
that make for trouble-free life. 


Specification Requirements 

Specs against which equipment 
suppliers must bid should spell out 
features that make the equipment 
inherently reliable, features incor- 
porated specifically for the purpose 
of helping the troubleshooter even 
though not required for the simple 
functioning of the equipment, fail- 
safe requirements, and list any ad- 
ditional information, instructions, 
and diagrams that are to be sup- 
plied for the purposes of facilitat- 
ing operation and maintenance of 
the equipment. 

At the Vickers’ Fourth Produc- 
tion Machine Tool Hydraulic Con- 
ference held in Detroit about a half 
hundred automakers got together 
with a like number of machine tool 
builders, a few control makers, and 
the Vickers people to discuss (with 
the aid of a complex of micro- 
phones and tape recorders) how to 
improve hydraulic products, sys- 
tems design, and maintenance. 

This is one area where the users 
are already pretty far along in spec- 
ifying equipment design criteria. 
The J.I.C. standards for hydraulics 
say what is expected by the auto- 
makers. The machine too! build- 
ers note that their industry has 
shown a general acceptance of 
J.L.C. on special machines, but that 
their standard lines are still non- 
conforming, however, many are 
slowly undergoing redesign and 
adopting these standards. R. C. 
Montanus, one of the moderators 
of the Conference and president of 
the Springfield Machine Tool Co., 
observed that the J.I.C. standards 
were brought about by trouble in 
the users’ plants and that his com- 
pany thinks only in one way, i.e. 
go J.LC. all the way. 


Practical Experience 

Although many circuits were dis 
cussed that use accumulators, Robert 
Guy of Detroit Transmission Div., 
General Motors, cautioned that the 
use of accumulators can be danger- 
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ous because they represent a stored 
source of pressure that can actuate 
parts of the circuit even though the 
pump may be off. When his equip- 
ment is in the condition of Emerg- 
ency Stop, Guy wants to be as- 
sured that no action will take place. 
Martin Friedland of Wiedemann 
Machine Co. indicated that they use 
a “blocking valve” in their accumu- 
lator circuits to stop action when 
required. 

Use of fire resistant fluids is a 
point of principal concern to the 
user. J. Russel Hemeon of Tern- 
stedt Div., General Motors, said 
their management requires that 
every hydraulically operated ma- 
chine use fire resistant fluid. One 
of the design-for-reliability ideas he 
stresses is the use of magnetic plugs 
in the sumps of hydraulic tanks. 
These help keep the fluid clean by 
trapping micronic particles that get 
through the filter in the system. 
Various fluids were discussed in- 
cluding phosphate esters, silicones, 
water glycol, and inverse emulsion. 
The system designer’s specs must in- 
dicate the fluid, for no seal material 
currently used is effective for all 
the variety of fluids presently avail- 
able. Ford’s D. Holloway from 
Yipsilanti warned that there is con- 
siderable difference in water-based 
fluids, and advised staying with a 
reputable firm and not letting the 


accountant specify hydraulic fluid. 


Drip Drip 

No such gathering can long en- 
dure without discussing leaks. Frank 
Fiedler of Chevrolet-Buffalo gave 
a prepared paper on their preven- 
tive maintenance system, and docu- 
mented their “Red Tag Procedure.” 
When an oiler finds a machine us- 
ing an excessive amount of oil he 
writes it up on a red tag, half of 
which goes to the production fore- 
man for hanging on the machine 
and half of which goes to the ma- 
chine repair general foreman. The 
production foreman writes a request 
for repairs stating when the repair 
can be made. By expediting, cross 
checking tickets, and watching out 
for repeaters, the machine repair 
department has been able to reduce 
oil consumption from over 9000 
gallons per month to between 7000 
and 8000. 

In years gone by one of the 
proved solutions to the problem of 
leaks was the use of SAE straight 
thread fittings with “O”-ring seals. 
Vickers’ report indicates that only 
0.1 per cent of 1959 sales called for 
straight threads. The industry 
knows they are better but they 
don’t buy them. F. L. Mackin of 
General Motors Institute attributes 
this to the old inventory bug. It 
would take sweeping managerial 


Explaining Vickers’ building-block electrohydraulic servo system demonstration 
stand is (left) A. Van Wormer sales manager of Industrial Products, Vickers Inc 
Conference moderator R. C. Montanus and conferee Cdr. Leonard L. Brannon 


look on. 
in Washington. 
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Cdr. Brannan is from the Navy Production Equipment Control Office 


orders to change over. He suspects 
automakers are spending more for 
lost oil than conversion would cost. 


Clashing Tradesmen 

Another thing that’s bugging the 
maintenance man is what’s known 
as trade clash. When a machine 
repairman comes to fix a hydraulic 
problem and must disconnect a 
solenoid valve he may have to get 
an electrician on the job just to 
disconnect a couple wires. Guy of 
Detroit Transmission suggests that 
solenoid operated valves be wired 
such that electrical cables termin- 
ate in a plug which could be dis- 
connected without waiting for an 
electrician. 

Fiedler tells of a similar problem 
with lubrication systems: “We like 
pressure switch controls on lubrica- 
tion systems but when a machine 
already has one, or when we install 
one, we always install a_pres- 
sure gage marked high and low 
limit with a shut-off. This is 
done for this reason—when a ma- 
chine stops, the production fore- 
man calls an electrician who comes 
on the job and checks. He often 
finds that the pressure switch is 
not made, and doesn’t know if the 
pressure is low or if he has a faulty 
switch. So he calls for a repairman 
who also comes on the job. Then 
the age-old battle begins. Each ac- 
cuses the other. When a gage 
marked high and low limit is on 
the job, the electrician has only 
to open the shut-off valve, and has 
no need for a repairman.” 


Not all auto plants indicate that 
this trade clash problem is of serious 
proportions, but certainly any delay 
in locating and correcting trouble is 
a costly thing on automated equip- 
ment. Designers of components and 
equipment must take into account 
the whole range of practical aspects 
relating to equipment use, and de- 
sign around ail bottlenecks even 
though created by the members of 
the organization who are supposed 
to shoot trouble, not cause it. 

Electrohydraulic servo systems are 
coming of age. A whole afternoon 
of the Conference was devoted to 
this subject. Will companies be 
able to train maintenance men of 
the present trade classes to keep this 
equipment running, or will new 
classes be established? Automation 
is here; those who are living with 
it still have some challenges. 
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Teletype Model 28 


punched tape units 


The Teletype Model 28 tape reader and typing tape punch 
combine proved dependability of operation with a variety of 
features which help streamline data communications systems and 
save the time of attendant personnel. 


Typing Tape Punch Tape Reader 


« Convenience. On the Model 28 tape reader, a single 3-position 
start-stop lever controls “‘on,”’ “‘off,’’ and “‘ freewheeling.”’ 
A specially designed tape lid, conveniently hinged, will 
accommodate either chadless tape or fully perforated tape, without 
intermediate adjustment. 

The Model 28 tape punch not only perforates intelligence 
into tape—it simultaneously “prints out”’ the data right on the FREE Model 28 line folder. Write Dept. 25G 
tape, thus greatly facilitating handling and storage. 4100 Fullerton Avenue., Chicago 39, Illinois 


Send-Receive Page Printer Automatic Send-Receive Set 


¢ Low Maintenance. Both units are designed for extremely low 
maintenance, with all-metal clutches that require oiling only once 


or twice a year, depending on usage. ® 
° Reliability. Teletype tape equipment is the product of 

extensive research and precision manufacturing facilities. It is 

made for continuous, day-in, day-out service with minimum 


upkeep. Teletype Corporation manufactures this equipment for the 

Bell System and others who require the utmost reliability from Cc Oo R P O R AT i O N 

their data communications systems. sussiviany or Western Electric Company inc 
Circle 677 on Page 19 








EATER BULK VOLUMES 


Since 1940, Halliburton has led the way in the de- 
velopment of more efficient equipment specifically 
designed to handle all types of bulk materials. 

The system originated as a result of Halliburton’s 
world-wide services with bulk cement for oilfield use 
in onshore and offshore operations. 

The experience, techniques and knowledge gained 
over the years has led to applications of these advanced 
pneumatic mobile and stationary systems capable of 
handling a wide variety of finely divided, free-flowing 
materials, bulk chemicals and other materials includ- 
ing those in pelletized form. Bulk materials are pneu- 
matically discharged from the bulk handling equipment. 


The overall productivity of Halliburton pneumatic 
bulk material handling systems are augmented by sev- 
eral unique devices also developed by Halliburton 
Research. Some of these include: The Densometer .. . 
which gives continuous and accurate measurements of 
fluid density. Storage bins with Weighing Device... 
for more accurate control of material mixing, Weight 
Sensing Element ...to relay signal from each storage 
bin leg to a Load Indicator... which indicates the 
totalized weight of the materials directly on a dial. 

Halliburton Pneumatic Bulk Material Handling 
Equipment is designed for materials ranging from 16 
to 165 Ibs. per cu. ft. — conveying them from 0 to 100 
cu. ft. per minute at distances varying from 0 to 1,400 
feet and with as much as a 100 foot rise. Systems of 
greater capacities and distances are custom engineered. 

Take advantage of this most modern method of bulk 
material handling! Equipment may be purchased or 
leased ... designed to help meet your specific require- 
ments... complete engineering and installation serv- 
ices are available... or may be installed by the user. 
Write for further detailed information applicable to 
your needs, 


HALLIBURTON 


PNEUMATIC BULK MATERIALS HANDLING EQUIPMENT 


HALLIBURTON COMPANY © DUNCAN, OKLAHOMA 
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western trends 


Construction equipment that lays “instant concrete pipe” in a freshly-cut 
ditch at the rate of eight to twelve feet per minute has been developed by 
the Fullerform Continuous Pipe Corp. The equipment consists of a double- 
hoppered forming machine, shown above, which receives concrete from 


ready-mix trucks and compacts it around an inflatable inner form. 


After 


about two hours, the inner form can be deflated and pulled from the 


newly-laid pipe. 
in diameter from 12 to 48 inches. 


Various models of the equipment can lay pipe ranging 


Integrated Pipe Laying 


ALTHOUGH its successes are not 
as spectacular as successes reported 
by the 
the construction 


manufacturing industries, 
industry is at- 
tempting to automate its operations 
wherever it can. This is not to 
say that 
just around the corner or can be 
future, but 


certain construction areas are show- 


automation en masse is 
expected in the near 


ing evidence of trying new methods 
and equipment to do old jobs. 


For example, in Phoenix, Ariz., 
the Fullerform Pipe 
Corp. has developed a new process 
in which concrete conduits for irri- 
gation water are built in a shaped 
trench at a rate of eight to twelve 
feet per minute. In addition to cut- 
ting construction time and over-all 


Continuous 
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costs, the process eliminates seams 
and joints in the pipe and makes 
possible continuous pipe runs of 
several miles in length. 


The equipment used in the proc- 
ess consists of a double-hoppered 
forming machine which forms the 
outside wall of the pipe, a hose-like 
inflatable form which supports the 
inner wall of the pipe, and a winch 
unit which pulls the forming ma- 
chine along the trench. At the 
present time, equipment is avail- 
able to lay pipe ranging from 12 
inches to 48 inches in diameter, 
and the company is developing 
equipment to lay a 60-inch diam- 
eter pipe. 

In operation, a trenching ma- 
chine first cuts a trench, with a 


rounded bottom, that is the length 
of an inflatable form. Then the 
forming machine is placed in the 
trench, and one end of the in 
flatable form is passed through the 
unit and secured to the end of the 
trench. After the inner form is in- 
flated to a pressure of 3 psi, the 
pipe-laying process begins. Con- 
crete is poured into the double- 
hoppered forming machine from 
ready-mix trucks driving parallel to 
the trench. Electrically 
tamping devices force the concrete 
from half of the double hopper into 
the bottom of the trench while the 
upper hopper is forming the top o! 
the pipe. 

About two hours after the pips 
has been poured, the inner form 
can be deflated and removed. This 
makes it possible to use the same 
inner form several times a day. Al- 
though the first commercial appli 
cations of the process have been 
limited to making irrigation pipe 
the company feels that the process 
can be applied in laying storm and 
sanitary sewer pipes. 

The inflatable forms have been 
made in lengths varying from 50 
feet to 300 feet by the Goodyear 
Aircraft Corp. Using two 300-foot 
inflated forms, as much as 600 feet 
of concrete pipe can be poured at 
a time without interruption. Tests 
have shown that the conduit would 
meet the Bureau of Reclamation 
standards for the state of Arizona 
Samples tested have exceeded 
weight-test requirements by fou: 
tons and compression strength by 
520 psi. 


driven 


Laying Aluminum Pipe 

Another example of integrated 
pipe laying occurred at Denver, 
Colo.—only this time the pipe was 
aluminum and not concrete. The 
Aluminum Co. of America demon- 
strated a new technique for laying 
small diameter pipe at a rate ol 
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cut out 
WHAT word 
from the dictionary ? 


—wuyCee vr VOTO ree me SCC Tiare «~~ ere] 
im-pos”si-bil‘i-ty, n. (-T1es%, pl.) 1. The fact or state of being / 
impossible. 2. That which is impossible; something that can 
not exist or be done.—im-pos’si-bly, ado. 


, 


THESE are the men who cut it out: 


Ian's 


... part of the staff of Automation Engineering Laboratory, Incorporated . . . 
engineers, designers, inventors . . . yes, even dreamers. They have consistently 
solved “unsolvable” manufacturing, handling or processing problems . . . have 
designed and built “impossible” machines . . . that worked! They have done this 
for companies among the top five in such varied fields as Automotive, Electrical, 
Food, Paper, Textiles . . . etc. 

Most important: in developing, designing and producing new or improved 
machines, processes and automated systems for industry, Automation Engineering 
Laboratory has virtually eliminated costly risks of clients’ capital! How? By AEL’s 
new concept of “STEP-BY-STEP Automation’’®. 


WHAT IS IT? 


Briefly . . . it is AEL’s systematic, step-by-step approach to creating equipment 
and processes. It involves proving out planned functions on working models . . . 
one step at a time. Function “A” is contracted for, completely proved out and 
demonstrated to you before Function “B” is even attempted . . . and so on. Thus 
you will see your project operating in prototype within the first 15% of your total 
expenditure. And, when your machine or system is completed, it will work 
exactly as it should! This is automation that any manufacturer can afford. 


NOW...ABOUT YOUR PRESENT PROBLEMS 


Whatever your automation problem, may we suggest you write or phone us? One 
of us will visit you . . . listen carefully to your problem . . . gather information. 
After studying your over-all layout, he will go back to Stamford and share your 
problem with other AEL Senior Staff Members. What he will then tell you is 

“We can do it!” and . . . on a contract basis you will appreciate 


O@ Remember, the word “impossibility” has been cut out of our 


Ae O dictionary. Try us. 
Le 


AUTOMATION ENGINEERING LABORA 


@ AEL Development and Research Division, Inc. 
AEL Manufacturing Division, Inc. 
AEL Food Machinery Division, Inc. 


84 Commerce Road * Stamford, Connecticut 
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approximately 3 miles per hour. In 
this system, an automatic pipe-lay- 
ing machine digs a trench 42 inches 
deep, unreels and lays a 2-inch 
pipe, and backfills the trench, all 
in one continuous operation. The 
company reports that the installed 
cost of the aluminum pipe has been 
cut to nearly one-half of the in- 
stalled cost of steel pipe used in 
the same application. 

For the demonstration,  thin- 
walled aluminum pipe, 2 inches in 
diameter, was extruded and coiled 
on a large reel at Alcoa’s Lafayette, 
Ind., works. In the field, the reel 
of coiled pipe was mounted on a 
specially built trailer which was 
coupled to the pipe-laying machine. 
A short length of trench was first 
dug. Then the end of the pipe was 
fed to the pipe-laying machine, 
passed through a_ hollow plow 
blade on the machine, and anchored 
securely at one end of the trench. 
As a tractor pulled the trailer and 
pipe-laying machine across the 
field, the plow blade cut a 42-inch 
deep slit in the earth, the uncoil- 
ing pipe slipped through the blade 
and straightened out on the trench 
bottom, and the trench was back 
filled by the machine. 

When uncovered and _ inspected 
at the end of the test, the pipe 
proved to be in good condition. A 
section of the pipe, protected ex 
ternally by tape, contained a weld 
ed joint which caused no difficul 
ties during the operation. Accord 
ing to Alcoa, the equipment is ca- 
pable of installing a continuous 
length of pipe up to one-mile in 
length. The pipe-laying method 
was developed by Alcoa and a ma- 
jor oil company in co-operation 
with the American Tractor Equip- 
ment Co., C. V. Miller Construc 
tion Co., and the Colorado Build 
ers Supply Co. 

Although these are only two iso 
lated examples of operations being 
integrated in the construction in 
dustry, it can be said that automa- 
tion is gradually making inroads 
into the industry. The problems to 
be surmounted are not easy because 
the nature of the business demands 
considerable manual effort of skilled 
and semiskilled workers. This in 
dustry needs automation for the 
same reasons that the manufactur- 
ing industries turned to automation 
—to cut cost, increase production, 
improve quality, and reduce scrap. 
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the man who needs 
a new machine tool is 


Fig tte hath alate lo) 


Major savings on every job during first 
full year of tape control operation 


Turret Lathes 


AUTOMATION 


At The Goss Company, a division of Miehle- 
Goss-Dexter, Inc., Chicago, tape control ma- 
chining plays an important part in the over-all 
production operation. 

For instance, this J & L tape-controlled 
positioning table, equipped with a standard 


column drill press, has achieved an average of 


30 to 40% savings in floor-to-floor time on ev- 
ery job assigned. One job, involving drilling 
and reaming of small malleable iron transfer 
roll adjusting plates, was transferred from a 
conventional sensitive drill press setup to the 
J & Lmachine. Job lots consisted of only four 
pieces. 

The old setup required 3.1 hours production 


e Automatic Lathes Tape Controlled Machines 


July 1960 


time for each lot. Using tape control, with a 
simple locating and clamping setup, Goss has 
been able to cut this time to 1.7 hours—a sav- 
ing of 1.4 hours per lot, or more than 45%. 
Hole location is more accurate too, because 
J & L tape control consistently holds tolerances 
of + or — .001". With the old setup, it was dif- 
ficult to hold hole locations to less than .010’ 
on layout jobs of this size. 

Investigate how production-proven tape con- 
trol units can help increase the efficiency of 
your operation. Write to Jones & Lamson 
Machine Company, 536 Clinton Street, 
Springfield, Vermont for folder 5902, ‘“Tape 


” 


Control Positioning’’. 


Thread &« Form Grinders e Optical Comparators 
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Bring Your Speed Control Problems to 


EDDY-CURRENT 
HEADQUARTERS 


Fractional HP 
Ajusto-Spede Drive 


Let Our Years of 
Speed Control Experience 
Go to Work for You! 


3 CPnn ago Dynamatic pioneered the utilization of eddy- 
currents in industrial rotating equipment. Today, the Dynamatic 
Division of Eaton Manufacturing Company is the recognized leader 
in the development and production of eddy-current drives, cou- 
plings, brakes, and dynamometers—equipment which is solving pro- 
duction problems in every major industry. 


In speed control applications, Eaton-Dynamatic Eddy-Current 
Equipment offers many exclusive advantages—stepless adjustable 
speeds from AC power, rapid response, wide speed range, quiet 
operation, low power loss, low maintenance cost, remote control, 
simple electronic or transistorized control, 


Dynamatic Eddy-Current Equipment is available in sizes from 14 
hp Ajusto-Spede Drives to heavy-duty couplings rated up to 20,000 
hp—and larger. 

When you have a speed control or drive problem, bring it to 
“Eddy-Current Headquarters”—we can eens a simple, economi- 
cal solution. 


Write for Illustrated Descriptive Literature 


Magnetic Amplifier (Transistorized) 
Control 


S 
—— DYNAMATIC DIVISION ————_ 
f= MANUFACTURING COMPANY 
3122 FOURTEENTH AVENUE e KENOSHA, WISCONSIN 
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Competition 


Few debates among businessmen evoke more heated re- 

sults than the presently popular one of foreign competi- 

tion. Comments range from proposals for increased tariffs 
and disparaging remarks regarding cheap copies to waving 
of the good old red, white, and blue. 

In the heat created there appears to be all too little light. 
Few constructive suggestions reach the light of day. The de- 
pressive result of overprotection is often overlooked. Failure 
to re-equip for increased efficiency and lack of innovation and 
manufacturing research seldom come in for serious considera- 
tion. 

Yet here is the key. Research activity, manufacturing plan- 
ning, and automation offer a realistic competitive edge more 
potent than any protective system. One of many recent reports 
detailed the impressive results obtained by a manufacturer of 
fishing tackle who followed this policy. 


Foreign competition forced a decision to develop better 
product designs and to automate as much as possible to re- 
duce costs. Increased sales could prevent loss of jobs. Research 
led to more automated machinery that reduced costs almost 
25 per cent. Sales climbed 12 per cent, profits increased 12 per 
cent, and employment rose 20 per cent although volume in the 
industry as a whole declined. 

The answer? Obviously an adaptive and developmental ap- 
proach utilizing the latest in modern technology holds real 
promise under today’s dynamic conditions. Similar conclusions 
outlined in a recent U.S. Foreign Policy Report prepared by 
Stanford Research Institute sum up the problem pointedly. 
Only by such a competitive dynamic policy can the economy 
remain secure against the shocks and pressures of the changing 
world economic trends. 
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GETTING A GRIP ON 
COSTS AND PAYOFF 


By KARL H. MEYER 


Manager, Manufacturing Services 
Reliance Electric & Engineering Co., Cleveland, Ohio 


y” GUARANTEES that investments in automated 
facilities will be financially sound are hard 
to come by. However, measures of a sound 

investment, the methods of gathering complete 
factual data, and some of the pitfalls to be avoided 
are discussed in this paper. Simple forms for sum- 
marizing and presenting pertinent information are 
shown, with a specific example of a successful 
proposal. 

Financial analysts consider return on total assets 
employed in a business organized for profit to be 
the best of the measures of the success of that busi- 
ness and of the management of the enterprise. 
Return on total assets is the percentage relationship 
of the profit earned to the total assets employed, 
the assets being made up generally of cash, receiv- 
ables, inventories, plant, property, and equipment. 

Assuming acceptance of the soundness of return 
on investments as a measure of success of a total 
enterprise, it is logical to apply that measure to that 
segment of the business dealing with manufacturing. 
The ultimate objective, therefore, of any investment 
in manufacturing facilities being considered by a 
company organized for profit should be to obtain a 
satisfactory return on the investment involved. This 
is true whether that investment is in a very simple 
manually controlled machine or a complex, highly 
automated manufacturing line. In general, the ob- 
jective for return on investment should be such as 
to result in an over-all increase in the return on all 
assets being employed in the business. 

These broad objectives and measure of results are 
likely to be readily accepted. Problems, though, 
immediately manifest themselves when all of the 
facets of any but the simplest specific potential in- 
vestment are to be considered. 

The capital expenditure analyst is faced with 
a wide array of: Forecasts such as production 
volume, life expectancy of the product line, life 
This article is based on a paper presented at ‘‘Fourth Conference 
on Manufacturing Automation cosponsored by AUTOMATION 


Purdue University, and Manufacturing Engineering Council, Apri 
1960. 
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expectancy of specific parts of the line, and life 
expectancy of the equipment under consideration; 
proposals covering various approaches, equipment, 
and processes; quotations for equipment covering 
all or part of the total required; estimates and 
guesstimates on costs and savings all the way from 
A to ZZ; inflation or deflation; tax considera- 
tions; etc. 

Even if it could be assumed that the analyst 
could achieve perfect answers to all of the elements 
just mentioned, and thus arrive at a mathematically 
and factually correct return on the proposed invest- 
ment, the question still could remain as to whether 
the investment would result in an over-all increase 
or decrease in the corporate return on investment. 
This is because few, if any, can know for sure the 
proportionate contribution to the over-all return on 
investment that is currently being earned by any 
one piece or group of manufacturing facilities. The 
earnings bogey for the proposed equipment must 
therefore be an estimate, not a mathematically as- 
sured value. 


> Aids To Experienced Judgment 


It is probable that little real progress has been 
made in this field over the years because of the com- 
plexity of the problems involved in arriving at a 
scientific answer indicating return on investment 
achievable for a proposed facility. Seat-of-the-pants 
judgment, carefully exercised by experienced capa- 
ble businessmen, has resulted in wise investments 
that earned good returns and consequent success 
and growth of their companies. Seat-of-the-pants 
judgment carelessly applied by inexperienced men 
has resulted in many business failures. 

Over the long haul the manner in which capital 
dollars are invested will determine a manufacturing 
company’s competitive position in the market, at 
least as much as any other facet in the operation 
of the business. Because of this fact, final de- 


AuToMATION—July 1960 





47 TG 53 SUR US SUBSE E:? 


Sh aseume ase * teks 


‘sy w Ya "eo reer =. 


—e we ee 
eerie m@s « 
eos a na * A ates 


‘7Y 2 thawte 


~= Real dollar payoff with more automated installations can be ex- 


sea 
ane 


“, tremely elusive. To be sure of financial success, no one simple 
ss) formula is suitable. Evolution of processing equipment to main- 


’ ai . . . . . . . 
i “ tain profits must include consideration of all facets—simple im- 


| 


: 


; 


a) | 


4 
: 
F 
' 
4 
4 
. 


; uy Ln ® ss 
: . == © Sohn re fag + 9 Igor 
eae : . net “¥ » oh 
SA sm mngnenieion ek Gi Sabha a 


cision on whether and when capital investments are 
to be made must be the responsibility of the top 
executive or operations committee of the enterprise. 
These men cannot do the analysis of all investment 
proposals themselves, therefore they must of neces- 
sity depend upon the accuracy and completeness 
of data prepared for them by subordinates down 
the line. 

Training of the analysts in the several divisions 
of a corporation in the consistent application of 
an analysis procedure is of prime importance. Train- 
ing is also of prime importance to the executives 
who must make the final decisions for approval or 
rejection of capital expenditure proposals. They 
need training in the uniform understanding of the 
value to the corporation and to themselves as in- 
dividuals of use of the analysis procedure as an aid 
to the application of sound business judgment in 
evaluating investment proposals. 

In a multidivision corporation, a corporate staff 
group such as a manufacturing services department 
should have extensive manufacturing knowledge 
in the areas in which the various divisions are in- 
volved, and of their facilities and needs. Such a 
staff group is then in the ideal position to train 
the division analysts, to review their recommenda- 
tions, and to audit the performance results obtained 
after installation and use of new facilities. In a 
smaller company, the manufacturing manager or 
manufacturing engineer should train the analysts 
or do the analysis of manufacturing facility invest- 
ment proposals. 

As of today there is no known formula that will 
crank out guaranteed answers to sound, profitable 
manufacturing facility investment proposals. At 
best, the available formulas and procedures can be 
considered as more or less formalized standard tech- 
niques to aid experienced business judgment in 
evaluating: 1. The merits of a proposed investment. 
2. The relative merits of various proposals to ac- 
complish a given function. 3. The relative merits of 
various proposals competing for allocation of avail- 
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able funds. Good, sound, experienced business judg- 
ment is still the prime factor in the making of profit- 
able facility investments, just as it was many years 
ago before the concept of return on investment as 
a measure of performance had been developed. 

Now, we have laid the groundwork of the measure 
of worth of a manufacturing investment, the broad 
financial objectives being sought, the complexities 
facing the analyst of the various proposals, the mag- 
nitude of the importance of making sound capital 
investments, and the prime importance of sound 
experienced business judgment in the making of cor- 
rect decisions in this area. The remainder of this 
paper will deal with the development of costs and 
savings allied with a proposed facility investment, 
and the conversion of this data into a recommenda- 
tion for favorable action based upon return on in- 
vestment and other useful indexes of worth of the 
proposal. 


> Use Standardized Procedures 


Formalized, standard techniques should be used 
in the analysis of all capital expenditure proposals 
covering individual items of equipment, or complete 
programs involving facilities. It is suggested that 
the procedure should be used where: 1. The total 
capital expenditure involved is $5000 or over. 2. 
The proposal is based upon cost reduction. 

Such a procedure should not be used where a 
proposal is based solely upon intangible considera- 
tions. This type of proposal should be kept to a 
minimum. 

When a program would involve facilities for a com- 
plete new product line, where no facilities currently 
are available, the procedure should be used for 
evaluating the relative merits of various proposals 
to accomplish each given function. Evaluations 
should be made by comparing the savings accom- 
plished by each more costly proposal to the net addi- 
tional capital investment required by that proposal 
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COSTS AND PAYOFF a 


Capital Expenditure Analysis 


Work Sheet I 


Proposal Data and Results Expected 


1 Application Description 


Drv il 4 Tap Main & InTerpoles By 3 


Analysis No 
Date 


Location: 





Jheepememsasaes 
2 Present Equipment Data: 


a) Description: 


3-Spind le "75 drill 


>) Present Book Value $% 
(Per Acctg. Books 


c) Present Market Value $ Zoo 


4) Capital Gain (c-d) §$ 

e) Loss (c-b) $ 

f) Current Rebuild or 
Retool Cost 


-o- 


T 3 Proposed Equipment Data: 
a) Description 


Automatic Dei il Tap Machine 


>) Acquisition Cost (Capital) 
e) "  (Bxpense) 
4) Install.& Trans. Cost 

@) Removal Cost-Pres. Bquip. 
f) Total Acq.Exp.(c+ 4+ e) 
6) Service Life 


over the least costly proposal. For the program as a 
whole, the return on investment should be developed 
by preparing annual operating statements normally 
covering a 15 to 20-year projection of operations. 

Each facility investment proposal should be con- 
sidered in the light of existing conditions and be 
evaluated on the basis of the net capital investment 
involved, the net capital investment being the in- 
crease in book value of assets resulting from the 
proposal. Thus, a proposal involving a capital 
acquisition cost of $100,000 for new equipment and 
releasing for sale existing equipment which has 
an undepreciated balance (depreciated book value) 
of $5000, requires a net capital investment of 
$95,000. If no existing facilities are to be sold as 
a result of the new capital acquisition of $100,000, 
the net capital investment to be evaluated is $100,- 
000, even though existing facilities are made avail 


5) Age of equipment able for other work. 


*Teesent Machine wern OnT - must be Fepiced 
$4,594 included in cap: tal > TFreli ns 


> Prime Measure of Worth 





-&) Net Capital Investment (3b - 2b) 

b) Net Cash Expenditure-after tax(jo+.s6x3f} .25x24-2c - 2e 
5. Results Expected: 
a) Return on Net Capital Investment - Average - before tax 


v) + after tax 
c) Pay-bdack - sar depreciation - before tax 


2. 
’ 
re. 
4) Investor's rate method-after tax-interest rate on Net Cash Expend ilo * 
e) Inventory change (decrease or increase - Cross Out One) $ ‘ 
Notes: Tata) petential inventory reduction for complete pele ne 3 44¢ See @ 
hero million © eating rate. Go%e of reduction is Credited te This machin 
Gis expected ‘ we Accomp! shed Femainder depends «per improved 


hod . 
eeccadins seventeen of alternate (of replacement with machines of seme 


Type as present ) is Taken as « ‘cost teving’ fer prepesed machine 


Return on net capital investment, before Federal 
income tax, should be the prime measure of value 
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Important Intangible Considerations: 
Ugen tomp le tien of line fer pele making, factory order reper can 


AN EXAMPLE SHOWING 
FORMS AND CALCULATIONS 


be eliminated, and poles be produced im let sites of Ssets or 
one days usage, whichever 's qreater 


Drilling, tapping, and counterboring of the frame mount- 
ing holes in the main poles and interpoles of integral horse- 
power direct current industrial electric motors was currently 
being performed in a three spindle gang drill using guide 
ways and individual cap type drill jigs for locating the 


Capital Expenditure Analysis 


SAVINGS AND COST DATA - BEFORE TAX WORK SHEET I 


Operate Savings Net 
Ist Y Oper 


Oper. Sov. Gross - 


Net Capitol investment (40) $ 57,507 


Sov. Gross - Total Acq. Exp. (3f) - Dep:. Net 


Rest Depr. Net 
| Aasign- 
able 
Labor | 
5,440. 
6,040) 
3,930) 
S44. | 
| 6 $So | 
S18 | 


Assign- | Rebuild 
able ~ 
Mat 


Other Assignable Sovings or (Costs) 

[Dri ti Sigs] Vise [inventory Derree ahaa recs he] = 5ta.t( 
4 tatoo! Save ided [Maint | [ta raphee Bnd feghed replicon, 
14.750 | Yoo | 3470 | j,ote| Sea! 
i i | 2 ibe Joo| |,ote See) 
| 2,510 180) Yee | 
| 3,47e| €fo| 780 

4 190 Seo | To 
| 3470 Sio| Seo 
} 7: | Abo} Sie | 
j | 310) Abe 
Me! Se 
andl } | Bee | 
} | 260! 


Book 


Value 


Depre 
ciation 


Net 


Operate | 
Sevings 
Net Net 


U,Abo | 44,0Se | 4 b4e 
5.9710 | Ae,0¥0 | 1.270 
5,!90| 54890! 3 830 | 
4,5S0 | 50, 4o| 6 730 
3.970 | 26376 | £ %be | 
3380 | 22,220 | 1% $00 j 
Bolo | '7Me | £720 | 
2 $90! 17,39%e| €380 | 
2,220! 1S,170| 9 !30 
| tRi6eo! 9 2So | 
1,69! 11,470 | 13 940 
L4fo| 9990) 9,62. 
1,270 | $720! 9,766 | 
i,teeo| ),Sle| 9,830 
Yo, 6610) 9990 


Year 


14,750 | } 

* } 
| 300 | 
| 4.7$0 | 


Seo! 


Sea | 


© feo [NS Im lw | |e Iv | 


340 Zoto 

seo 
Z2e Zhe 
140 | Z2e 
180 19o 
140) 18o 


| Toto! 
| Aver 


Mm ital | 310.770 F)32 $50 
E I" 2a7%0" $,$bo 
the) 42. 
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after tox (.48 x 5a) Z 
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to be considered by the operations executives when 
making decisions on capital expenditure proposals. 
This return is the percentage relationship between 
the average net operating savings before taxes, but 
after depreciation charges, and the average book 
value of the net capital investment, both averages 
being taken over the service life of the proposed asset. 

Net operating savings are gross operating sav- 
ings less the difference between the depreciation 
charges being assessed against the existing facilities, 
and the depreciation charges that would be assessed 
against the new facilities. Gross operating savings 
are the difference between all savings and costs in- 
curred as a result of the proposed investment, when 
compared to the costs of manufacture with the exist- 
ing facilities. 

Depreciation charges are generally determined by 
a controller’s department, based upon many factors 
often beyond the knowledge of the capital expendi- 
ture analyst. However, it is important that the con- 
troller’s department have knowledge of the service 
life of the facilities being proposed. Only with this 
knowledge can the controller’s department select 
the most appropriate depreciation schedule. 

Service life is the estimated time, in years, that 


the proposed facilities could be expected to be usable 
at the production volume planned, even though 
technological improvements could obsolete the equip- 
ment before it becomes worn out. In estimating 
service life, the following factors should be con- 
sidered: 1. Number of shifts per day the equip- 
ment would be operated. 2. Severity of operating 
conditions (load, shock, vibration, heat, abrasives 
involved, corrosives present, building or mounting, 
conditions, etc.). 3. Equipment construction features 
to protect against severe operating conditions. 4. 
Skill of operators, setup personnel, and maintenance 
personnel. 5. Effect of turnover of operators and 
setup personnel. 6. Effect of incentives on equip- 
ment care, abuse, and maintenance. 

If the product line for which the facilities are 
being proposed has a life shorter than the facilities, 
and will not likely be replaced by a product line 
that could effectively use the facilities, the service 
life should be shortened to equal the life of the 
product line, and salvage value of the facilities 
should be estimated and used as a saving in the 
terminal year. If known improved equipment, or 
revised methods will be available in the near future, 
the service life for the facilities being considered 


holes. The operation was quite efficient for a manually 
loaded, manually indexed, and manually unloaded cycle. 

As the equipment approached the end of its service life, 
automated means were considered in the light of existing 
lot quantities and forecasted total quantities. The investiga- 


cash returns during the service life of the proposed equip- 
ment. The interest rate at which the total of the present 
values of cash returns for the service life equals the net 
cash expenditure is the interest rate for the Investor’s Rate 
Method. 


tion developed a special machine with improved clamping 
and locating means and with combination automatic and op- 
erator-controlled index and machining cycles. Considerably 
improved setup time requirements permit reducing inventory 
materially without adversely affecting machining costs. Man- 
ual loading and unloading during the machining cycle is 
retained. 

In checking the degree of automation it was found that 
zero return on investment would result from replacing the 
worn out machine with a modern machine of the same 
type, since the existing setup and operating time standards 
would not be significantly improved. The only savings with 
new equipment would be in reduced maintenance and down- 
time. These savings would be more than offset by the 
added depreciation charges. 

Addition of automatic loading and unloading has not been 
studied because the preceding operation has not yet been 
re-studied. Judgment indicates that automation of that op- 
eration will not likely result in economical elimination of 
manual unloading of that operatiorr and loading of the 
drilling operation. 

Sample forms illustrate data developed to evaluate a pro- 
posal for the drilling, tapping, and counterboring opera- 
tions. Work Sheet I summarizes the proposal data and re- 
sults expected. Work Sheet II records the savings and cost 
data and the calculation of the indexes of worth. Work 
Sheet III records the Investor's Rate Method data and se- 
lection of the interest rate. 

The net cash returns are multiplied by factors from a 
standard-interest factor table to get the present value of all 


The return on investment of 42.8 per cent before tax is 
considered very good, particularly when an inventory re- 
duction of almost half of the cost of the equipment can 
be accomplished, and when the machining method being 
replaced was a fairly modern, efficient method. 
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COSTS AND PAYOFF > 


should be appropriately shortened, and salvage value 
estimated and used as a saving in the terminal year. 


> Secondary Measures of Worth 


Return on net capital investment, after Federal 
income tax, is a secondary index of the worth of a 
proposed investment. With the current 52 per cent 
tax rate, except for proposals involving appreciable 
capital gain or loss on facilities that will be sold as 
a result of the proposal, the return will be 48 per 
cent of the return on net capital investment before 
tax. If a capital gain would be appreciable, 75 
per cent of the gain should be added to the net 
operating savings total for the service life of the 
facilities, then 48 per cent of that total used to 
compute the return on investment. (25 per cent of 
the capital gain is Federal tax.) If a capital loss 
would be appreciable, 100 per cent of the loss should 
be deducted from the net operating savings total 
for the service life of the facilities, then 48 per cent 
of that total used to compute the return on invest- 
ment. (Capital losses can generally be deducted 
as business expenses before Federal tax.) 

Payback is another index of worth of an invest- 
ment. It is one of the oldest measures used, and 
probably one of the least valuable. As years go 
by, in the opinion of this writer, it will probably 
be completely dropped from use by executives in 
the manufacturing and processing industries. 

Payback may be calculated either before or after 
depreciation, and before or after Federal income tax. 
Simplest, and most normally used, is the before 
depreciation, before tax basis. This gives an in- 
dication of how many years would be required to 
get the money required by the investment back into 
working capital. It is a measure of risk, but of itself 
gives no indication of the profitability of the proposal. 
It can be used to compare relative risks between 
two or more proposals, but cannot indicate which 
proposal would be better over its life. 


> Investor’s Rate Method 


The Investor’s Rate Method is another index of 
the worth of an investment that is gaining in use. 
The Investor’s Rate Method expresses a return on 
the total net cash expenditure, after tax, required 
by the proposal, in the form of an annually com- 
pounded interest rate. Calculation of this interest 
rate is a fairly complicated and time-consuming 
process. In theory, a proposed investment that 
would show an interest rate in excess of the interest 
rate that would have to be paid out to borrow money 
for the investment, would be a profitable invest- 
ment. This is because the Investor’s Rate Method 
discounts future savings to a present value, and 
therefore fully takes into account the time-shape 
of the operating savings after tax. 
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As a practical matter, however, it is necessary to 
add reasonable safety factors to offset errors in the 
analysis data that exist in the various areas of fore- 
casts, proposals, quotations, estimates, and guessti- 
mates involved. Until such time as more back- 
ground is available in the use of this index, an 
interest rate bogey for the Investor’s Rate Method 
of the order of 9 per cent is suggested for produc- 
tion machinery proposed for cost reduction. 

In my own company we only use the Investor’s 
Rate Method under the following conditions: 1. 
When return on net capital investment is in the 
30 to 50 per cent range, the total acquisition ex- 
pense is an appreciable proportion (15 per cent or 
more) of the net capital investment, and the op- 
erating savings net in the first three to five years 
are low in relation to savings in the latter years. 
2. When leasing is an alternative in financing an 
investment being considered. 


> Evaluation Policies 


In describing the various measures of investment 
worth no distinction has been indicated between 
facility proposals covering automated, or nonauto- 
mated equipment. No distinction should exist in 
the measures, or in the methods of reporting. Like- 
wise, no distinction should exist in the compilation 
of data, calculation of returns, or in the policies 
controlling the derivation of costs and savings. 

More careful consideration of many items is de- 
served, whenever expensive automated equipment is 
being considered, than is necessary when simple 
standard equipment is being considered. Such items 
include engineering costs, installation costs, de- 
bugging costs, setup costs, labor savings (both direct 
and indirect), material savings, maintenance costs, 
scrap and salvage savings, inspection savings, flexi- 
bility costs (rebuilding that might be required by 
product line changes), floor space requirements, 
terminal values in cases where facilities may not be 
worn out at time of disposal, quality improvement, 
manufacturing cycle reduction, inventory savings, etc. 

Intangible considerations must never be ignored, 
but whenever practicable should be converted to 
dollars. For example, quality improvement that 
reduces scrap should be evaluated in dollars, while 
quality improvement that is purported to increase 
sales should not be evaluated. Decreased delivery 
cycles that reduce production planning, dispatching, 
or inventory should be evaluated, while reduced 
delivery cycles that may increase sales should not be 
evaluated. Improved safety should not be evaluated. 

One psychological reason for not trying to convert 
all intangibles into dollar evaluations is that opening 
of the door to “thumb sucked” dollar evaluations 
in the intangible areas may invite “thumb sucked” 
dollar evaluations in other areas of an analysis 
where digging and study would otherwise produce 
factual dollar values. 

Important policies in the derivation of various 
items of costs and savings are: 


1. Labor. Labor should be evaluated at straight 
time average earnings, plus fringe benefit cost, of the 
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specific personnel involved when actual hours worked 
are used. Job rates, plus fringe benefit cost, of the 
specific personnel involved should be used when 
standard hours are used. 


Overtime and shift bonuses should only be eval- 
uated if directly affected by the proposal, and only 
to the extent affected, eg., first year projected 
operating volume might require 2-shift operation 
plus 5 hours per shift overtime on existing equipment, 
and 1!/%-shift operation without overtime for the 
proposed equipment. For the first year, shift bonus 
saving for ¥ shift, plus overtime bonus of 10 hours 
per week should be credited to the proposed equip- 
ment. Second year projected volume might require 
3-shift operation without overtime for the existing 
equipment, and 2-shift operation without overtime 
for the proposed equipment. For the second year, 
shift bonus saving should be credited to the pro- 
posed equipment. 

Indirect labor that may be specifically identified 
as a greater or lesser requirement of the proposal 
as compared to the existing requirement may be 
evaluated as under the first and second points. 
Indirect labor as a percentage of direct labor, or as 
an average of a plant or department, should not 
be used. 

2. Material. Material should be evaluated at 
actual cost, not at standard cost. 


3. Overhead. Overheads in terms of percentages 
of direct labor, or averages of plant or department, 
or fixed rates made up of variable expenses for a 
plant or department, should not be used. Only 
specifically identifiable items that would be affected 
by the proposal should be evaluated. Some of these 
items are: Power, perishable tools, supplies, super- 
vision, and clerical. 


4. Rebuilding. Rebuilding of existing equipment 
should be considered as deferred maintenance, and 
charged as a cost in the year in which the work is 
to be performed, when such rebuilding is restoration 
from wear and tear rather than from basic design 
change. 

Rebuilding of equipment for basic design change, 
whether for existing or proposed equipment, is a 
capital expenditure. The additional capital invest- 
ment for the rebuilding should be included in the 
analysis in the year in which the work is to be per- 
formed. Thisgshould be done to properly reflect an 
increase or decrease in the net capital investment 
(thus in the depreciation charges) and in the cal- 
culated return on investment. 


Expenses incident to a capital rebuilding job should 
be included as costs in the year incurred. Such ex- 
penses as disconnecting, moving, cleaning, painting, 
reconnecting, operator time losses and extra costs 
involved in subcontracts to maintain production 
fall into this class. 


Proper handling of rebuilding costs is particularly 
important with automated equipment. Product line 
changes are most likely to be the reason for capital 
rebuilding of automated equipment. It is unrealistic 
to “sluff off” rebuilding costs as a necessity of the 
product line change and thus throw the cost against 
the redesign, while still showing a high return on 
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investment on the automated equipment as orig- 
inally proposed. Whenever product line change can 
be predicted during the service life of the proposed 
equipment, rebuilding costs should be estimated and 
be included in the analysis of return on investment 
on the proposed equipment. The net result of this 
method of handling might well be the selection of 
different equipment that would have a greater true 
return over its service life than equipment con- 
sidered without regard to product line changes. 


5. Retooling. Retooling incident to wear is gen- 
erally expense and should be included as a cost 
in the year incurred. 

Retooling incident to product line redesign is 
normally chargeable as a cost of the redesign, but 
should be considered directly in the analysis of re- 
turn on investment of the proposed equipment, for 
the same reasons cited with regard to rebuilding costs. 


6. Floor Space. Costs of floor space can generally 
be ignored because differentials are not often sig- 
nificant. If sufficient areas are released to permit 
assured productive use of the area, or if less space 
would be required in a new building that is part 
of the proposal, then credit should be allocated to 
the proposal by way of reducing the net capital 
investment by the depreciated book value of existing 
space released, or the cost of new space saved. If 
extra space is required by the proposal, the net capi- 
tal investment should be increased accordingly. 

7. Debugging. Setup, operator and service labor, 
maintenance manpower, material scrapped, part 
salvage, supervision, manufacturing engineering, per- 
ishable tool breakage, inspection, utilities, subcon- 
tract production, and retooling are some of the 
items that make up debugging costs. 

General tendency is to be over-optimistic in esti- 
mating the costs of debugging equipment. Part of 
this tendency is due to inexperience and lack of 
accurate accumulation of all of the costs incurred. 
The remainder is an unwillingness to face up in 
advance to the potential costs known to be involved. 
An honest desire to recommend purchase of only 
those facilities that will show a true return on in- 
vestment up to the established bogies, assisted by a 
post-operative audit of actual results vs proposal 
results, can overcome the very human desires of 
manufacturing men to have the very latest, most 
highly automated “gismos” available. 

Clearly defined specifications of quality and per- 
formance included in the purchase agreement, with 
demonstration of results in the facilities manufac- 
turer’s plant before shipment or payment, will mate- 
rially assist in minimizing debugging costs. 

8. Engineering. Manufacturing engineering costs 
involved in the studies leading up to purchase of 
new equipment must not be ignored, but should not 
be charged as a cost in the analysis of return on 
investment. 

Methods refinement, time study, standards estab- 
lishment, incentive plan development, etc., involved 
after debugging may or may not be charged as a cost 
in the analysis of return on investment. This is a 
policy matter, but generally it is understood that 
these costs are not included in the analysis. 
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9. Maintenance. This is another area in which 
lack of information and over-optimism are quite often 
present. Training costs incurred in the upgrading of 
maintenance personnel in the intricacies of elec- 
tronic, magnetic, and hydraulic components and 
their circuits should be considered as a normal cost 
of business, not something to be levied against any 
single piece of equipment. The labor, renewal parts 
(both used and inventoried), and supplies involved 
with the proposal should be analyzed carefully, and 
be included in the return calculation. Discussion 
with equipment manufacturers and users of similar 
equipment can provide reliable information to sup- 
plement the buyer’s own experience. 


10. Inventory. Costs of carrying inventory vary ma- 
terially from one business to another, and are very 
elusive at best. Savings or extra costs involved in a 
proposal for new facilities should be conservatively es- 
timated. Only specific inventory cost items affected by 
the proposal should be evaluated. ‘These costs should 
be developed as a percentage of the dollar value 
of the inventory change resulting from the proposal. 

One or more of the following items may be affected 
by the proposal: 1. Cost of money (Use the lower 
of the existing corporate capital distribution, or bor- 
rowing cost). 2. Obsolescence (Consider the par- 
ticular product line involved). 3. Material handling 
(Estimate costs of handling into and out of the 
warehouse). 4. Clerical and inventory taking. 5. 
Taxes. 6. Insurance. 

11. Inflation. No inflation or deflation should be 
considered. All figures used should be in current 
dollars. Caution is required to avoid inclusion of 
inflation that could be included in sales forecasts. 


12. Salvage Value. Salvage value of the proposed 
equipment is not normally a factor in the analysis, 
since the proposed equipment is normally expected 
to be used for its full service life. Its actual value 
becomes a factor in the “next generation” proposal. 

As previously noted, if known improved equip- 
ment or revised methods will be available in the 
near future, and the service life has been appropri- 
ately shortened, then the salvage value of the pro- 
posed equipment may be appreciable and should 
be estimated and included as a saving in the ter- 
minal year. 

13. Sales Forecast. Although recorded last in this 
listing of important policies in the analysis, the sales 
forecast is the single most important factor in the 
evaluation of all capital investment proposals. Use 
of a 5-year forecast, by years, is recommended as 
the basis for all capital investment analyses. In 
general, this 5-year forecast is the basis for all cor- 
porate planning, and therefore deserves development 
by specialists in market analysis, combined with 
study and adjustment by top operations executives. 

The sales forecast will most likely be in total 
dollars, with some breakdown into product lines, 


but probably not into specific frame sizes or part 
numbers. The production planning department 
should convert the sales forecast into the frame 
size and part number breakdown, making sure with 
the engineering department that planned product 
line redesigns are taken into account. Savings and 
costs, then, are developed on the volume figures 
from this breakdown of the sales forecast, by years, 
for the first five years of the analysis. 

For the remaining years of the service life of the 
proposed facilities the highest “normal” yearly op- 
erating rate during the first 5-year period should 
be used, unless other known factors (e.g., obsolet- 
ing of a line of product) would indicate some lower 
forecast for the remaining years. Selection of the 
“normal” rather than the highest yearly rate or the 
fifth-year rate is suggested to eliminate cyclical 
changes. It is unwise to follow a trend line for 
more than five years into the future, and gamble 
capital investment on such nebulous future expan- 
sion. The crystal ball used by all forecasters is 
cloudy enough when seeking answers for the next 
quarter, and is hardly even transluscent when look 
ing five years ahead. Beyond that it is about as 
clear as the proverbial 8-ball when considered in 
the light of requirements for a particular proposed 
facility. 


> Payoff in Greater Profits 


Simple forms suffice for recording the pertinent 
data for any facilities proposal. These forms assist 
in calculating the various indexes of worth of the 
proposal and summarize them so that operations 
executives can readily assimilate the important fac- 
tors in the proposal. Back-up data should be avail- 
able to anyone wishing to dig more deeply into 
the details of costs, savings, etc. 

Use of the policies and measures of worth sug- 
gested, combined with accurately developed costs 
and savings applied to the operating levels predicted 
in a good sales forecast, should result in the making 
of wise, profitable investments. Profit potentials will 
be maximized, however, only if capital investment 
proposals for automated equipment contemplate the 
right degree of automation. Too much automation 
can reduce the potential return on investment, just 
as surely as too little automation. 

Sound business judgment may be warped by the 
intrigue of automation. Be sure to confirm any judg- 
ment on a major expenditure for automated equip- 
ment by analyzing not only the return on invest- 
ment to be obtained on the equipment proposal 
believed to be desirable, but also on equipment 
that is more highly automated, and on equipment 
that is less highly automated. In some instances 
a better investment than first thought possible can 
be realized by either spending more for more highly 
automated facilities, or by spending less for less 
highly automated facilities. 

In any case, getting a grip on the real costs and 
savings involved in various proposals will pay off 
in greater returns on the investments involved, and 
therefore in greater profits to the enterprise. 
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MAGNET EQUIPPED CARRIERS 


INCREASE PROCESS FLEXIBILITY 


AN IMPORTANT aspect of handling is the 

selection of carriers to hold parts and com- 

ponents as they are moved through processing 
equipment. When only one type of part is to be 
processed, it is a simple matter to procure a carrier 
of standard design or to design and build a special 
carrier for the part. However, when many different 
types of parts must be processed through the same 
equipment, carrier types can multiply and procure- 
ment can become a sizable cost item for the proj- 
ect. In such cases, standard carriers equipped with 
permanent magnets to position and hold the parts 
can effectively handle a great number of ferrous 
parts having different sizes and shapes. 

For example, at the Dodge Div., Chrysler Corp., 
magnet equipped carriers are used to transport ap- 
proximately 150 different automobile trim parts 
through a spray painting and baking oven line. 
These parts vary in size and shape and include 
small interior trim parts, window moldings, and 
large parts such as folding seat backs. The versa- 
tility of the carriers makes it possible to handle all 


Fig. 1—Large folding seat back for Dodge auto- 
mobiles is quickly loaded onto moving carrier 
equipped with ten double-ended magnets. Part 
is held securely for trip through tack off, spray 
painting, and baking operations. 


Fig. 2—At the unloading point of the processing line, 
operators are twisting or “snapping” parts off carriers 
having twelve magnets. In the right background is an- 
other type carrier having six magnets which conveys 
four window moldings. 
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the parts on only a few different types of carriers. 

These particular carriers were built by Eriez Mfg. 
Co. and consist of double-ended, tube-type magnets 
mounted on steel frames, Fig. |. The attracting 
and holding powers of the magnets permit fast and 
easy loading of parts since operators do not have 
to position the parts in clamps or over hooks or 
pins. A major advantage of the carriers is that 
parts do not require holes, flanges, or lips as a 
means for supporting the work. If the magnets can 
attract and hold a part at two or more points, the 
part cannot drop off the carrier and can be sub- 
jected to blowing off operations, pressure of spray 
painting, and wiping or paint touchup. 

At the Dodge plant, the carriers are hung from 
hooks on a monorail conveyor and conveyed to a 
tack off operation where parts are wiped clean. 
The parts are then moved through a paint spray 
booth and into an infrared baking oven. Although 
the temperature in the oven is approximately 275 F, 
the holding power of the magnets is not affected 
since the magnetic strength of the carriers is stable 
up to 750 F. From baking and drying, the finished 
parts are conveyed to an unloading area, Fig. 2, 
where operators quickly “snap” the parts from the 
carriers. 

Carriers equipped with permanent magnets can 
be used with a variety of industrial processes. In 
addition to painting and baking operations, the 
carriers have been used to convey parts through 
washing machines, dip tanks, coating machines, and 
plating equipment. When part sizes and shapes 
change due to model changes, no changes are nec- 
essary in the magnet equipped carriers. The same 
carriers can be used year in and year out for han- 
dling new shapes and sizes. 
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KEY TO SYMBOLS 


- Free conveyor rail 


@ - Dispatch control unit 

(E) - Carrier entry station 

(Re) - Carrier removal and entry station 
+> - Empty carrier 
+Hl- - Loaded carrier 


HANDLING 
RETAIL MERCHANDISE 


CONTINUAL NECESSITY in retail depart- 

ment store operations is that of efficiently trans- 

ferring a variety of goods, arriving in random 
sequence, within and between receiving, checking, 
marking, and pre-sales storage areas. At the down- 
town St. Louis department store of Famous-Barr 
Co., this problem was compounded by an awkward 
physical layout of buildings. 

With the existing layout, incoming merchandise is 
received in a service building located across a street 
from the retail store. After it is checked and price- 
marked on another service building level, the goods 
must be sent to the retail store through a narrow 
tunnel extending under the street. In the store, the 
merchandise is taken either to basement or mezzanine 
storage areas. 

This procedure often created handling difficulties, 
especially during peak seasons, and resulted in the 
installation of a mechanical handling system that 
includes a combination of free and powered mono- 


54 


rails to move merchandise on carriers. A feature of 
the system is use of electronic dispatching controls 
whereby carriers may be diverted automatically from 
powered rails to free rail sections at preset locations. 

As merchandise is received at the loading dock of 
the service building it is placed on a flat roller con- 
veyor which can be fed from any point on the dock. 
It is then carried to the second floor of the building 
by means of an inclined pusher bar conveyor. As 
the packages ascend to the second floor, they are 
tagged by a receiving clerk with a receiving record. 
The boxes then move on a conveyor belt until a 
dispatcher flips a switch which swings a deflecting 
bar across the belt, diverting the packages at the 
proper points so that they slide down a pipe incline 
to the correct checking points. 

At each checking point an operator opens the car- 
tons, checks their contents, and loads them into a 
carrier suspended from a free monorail loop at his 
checking station. Carriers are shunted to the free 
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| Simplified diagram illustrates major elements of handling system used to transport 
|| | merchandise on carriers through receiving, marking, and storage sections of a de- 


—— partment store. 


Carriers can be programmed so that they are switched automatically 
from powered conveyor rails to free rail sections at various locations. 


System also 


includes provision for returning empty carriers to receiving area. 


loops from a powered rail by operation of a manual 
wedge switch. When a carrier has been loaded with 
up to 300 pounds of merchandise, the checker sets 
a dial on the carrier designating its ultimate stock- 
room destination, and pushes the carrier along the 
free loop and back onto the powered rail. 

Carriers that have been returned to the power rail 
are moved at a rate of 30 fpm to a price-marking 
area where they are shunted, according to demand, 


2) | 


Incoming merchandise is brought up from 
receiving dock of service building on in- 


clined conveyor, foreground, and dis- 
charged to a belt conveyor running along 
rear of pipe slide. A dispatcher has 
examined the packages and directed them 
to the proper portions of the pipe slide 
by means of diverter gates above the belt 
conveyor. Checkers at free rail conveyor 
loops, shown, open the packages, check 
quantities against purchase orders, and 
place acceptable goods on carriers. When 
a carrier is loaded, checker sets a dial on 
the carrier to designate ultimate stock- 
room destination, and pushes the carrier 
from the free rail loop onto a common 
power rail for transport to price-marking 
area. Trash resulting from checking oper- 
ation is taken away on conveyor belt 
above pipe slide. 
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onto multiple free spur lines. When a carrier has 
been stopped on a line, an operator attaches a price 
tag to each item in the load. A supervisor next checks 
the dial setting on the carrier and shunts the carrier 
onto a monorail line leading to an elevator in the 
service building above the tunnel. 

Elevators are located in pairs at each end of the 
tunnel. Each unit is designed to move carriers in 
one vertical direction only. The carriers roll onto a 





Carriers may be taken off or 
charged into the conveyor 
system at several points by 
means of pneumatic drop and 
lift stations in free rail sec- 
tions. Enclosure on main rail 
(in foreground above hand 
truck) houses a dispatching or 
decoding unit that senses dial 
settings on carriers. If a dial 
setting calls for routing an 
empty carrier from the main 
line to storage under pipe 
rail, wedge switch above and 
behind operator will be ac- 
tuated electrically and car- 
rier will be diverted auto- 
matically from powered rail 
to free rail section. 


Loaded carriers that have 
been moved from the receiv- 
ing area to the marking area 
on a powered rail are trans- 
ferred to the system of free 
rail sections shown. An oper- 
ator at each free rail section 
obtains carriers from a feeder 
line by operating a manual 
stub switch. The operator 
attaches retail price tags to 
the merchandise while it re- 
mains on the carrier, then 
summons an area supervisor. 
The supervisor checks the 
dial setting on the carrier 
and pushes the carrier onto 
an exit line where the car- 
rier is moved to an elevator 
leading to the basement of 
the service building. 


View of upper entrance to elevator shaft in 
service building shows loaded carrier, left, 
entering Down lift as empty carrier, right, 
emerges from Up lift. Spur line projecting 
from free rail at upper left includes a pnev- 
matic drop and lift station where carriers 
may be charged into the system. Free rail 
includes a weighing station where loaded 
carriers are checked for weight before en- 
tering Down lift. 
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short piece of track in each lift and trip a switch 
activating the lift. If a lift is busy, switches stop the 
carriers until the lift returns. 

At basement level carriers cross the tunnel on 
powered rails and proceed to the store. Several safety 
devices are provided at the crossing point to eliminate 
traffic accidents. These include a Stop-Go light and 
a warning signal activated by a photoelectric cell. 
In operation of the warning signal, momentary ob- 
structions are disregarded. However, if an obstruc- 
tion remains, power to the rails is shut off. Carriers 
then cannot be taken across the tunnel until the ob- 
stacle is removed and a Start pushbutton is depressed. 

At the store end of the tunnel, carriers are diverted 
by means of transistorized dispatching or decoding 


stations. Each decoding station employs plug-in 


contact brushes that can be arranged in various 
patterns on plugboards. As a carrier passes a station, 
the setting of the dial on the carrier is sensed by 
the contact brushes. If the setting corresponds to the 
positions of the brushes on the decoding station, an 
electrically operated conveyor switch will be actuated. 


At the store end of the tunnel, loaded carriers may 
be routed either to basement storage or an Up lift, 
depending upon setting of dial on carrier. Decoding 
unit on righthand track senses dial setting and oper- 
ates a conveyor switch that directs carrier either to 
storage on righthand track or to Up lift via spur line. 
Empty carrier at left is shown leaving Down lift for re- 
turn trip to receiving area. Carriers from basement 
storage may also be switched onto powered track 
at left. 
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Carriers that have been lowered to basement level by 
elevators pass between the service building and the 
retail store through this tunnel. Powered monorails 
were installed beneath existing belt conveyors that 
are still in use, principally for transporting packages 
wrapped for customers. Tunnel is 140 feet long and 
passes beneath a public street. 


Thus, as it arrives at the store, a carrier may be 
routed either to the basement stock area which sup- 
plies basement sales departments or onto an auto- 
matic lift that takes the carrier to the mezzanine. 

Carriers that are elevated to the mezzanine level 
are automatically directed to the correct one of sev- 
eral stock areas served by free monorail loops. The 
free loops are grouped around a central powered 
rail line. If a loop is completely filled with carriers, 
the decoding station controlling the track switch for 
that loop will recirculate the carrier until it can be re- 
ceived by the loop. Carriers admitted to the proper 
free rail loops are unloaded and the stock placed on 
shelves. The unloaded carriers are then pushed back 
onto the powered rail by hand for return to the re- 
ceiving building. 

Stock areas are located as nearly as possible above 
the departments they serve. To speed the delivery 
of merchandise to the selling floor, four shelf truck 
lifts have been spaced around the balcony and con- 
vey merchandise to the first floor. 

The project, whereby merchandise is 
smoothly and efficiently between departments on 
from 30 to 40 carriers per hour, represents the co- 
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operative efforts of several groups. The powered and 
free monorail system, elevators, and dispatching con- 
trols were designed and built by the Conveyor Div., 
Columbus McKinnon Chain Corp. The inclined con- 


Loaded carrier is shown leaving Up lift 
at mezzanine level of retail store. From 
this point, carrier is passed onto pow- 
ered conveyor rail for transport to stock 
area where it is switched automatically 
to preselected free rail section for un- 
loading. If free rail section is full, car- 
rier will circulate on powered rail until 
free rail is clear. 


Carrier in foreground has been shunted automatical- 
ly to a free rail section where merchandise will be 
unloaded and placed on shelves. When emptied, 
carrier will be pushed back onto powered rail for 
return to receiving area in service building. Carrier 
in background is moving on powered rail to another 
stock destination on mezzanine above sales floor. 
Goods are transported to sales floor on any of four 
elevators spaced around the mezzanine. 
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veyor leading from the receiving floor to the check- 
ing area in the service building, and the inclined 
pipe slide in the latter area, were supplied by Alvey 
Conveyor Mfg. Co. A New York consultant, Richard 
D. Elwell, worked closely with W. O. Bode, vice 
president and general operations manager of Famous- 
Barr Co. in planning and carrying out the entire 
project. 





WINDING STATOR ASSEMBLIES 


Production of small stators is big business even though some de- 
signs are produced in lots of a hundred or less. Outlined in this 
article are some of the considerations influencing production 
methods, especially those of importance in winding coils directly 
into stator frames on automatic machines. 


By JOHN F. LILL, Assistant Manager, Fort Wayne Tool, Die & Engineering Co., Ft. Wayne, Ind 


ASSEMBLY of wound stators for small motors 

and alternators is a function important to our 

American way of life. Homes, factories, of- 
fices, and automobiles are quantity users of stators 
in tremendous volume and a variety of designs for 
vacuum cleaners, fans, food mixers, power tools, 
etc. One of the most challenging problems in as- 
sembly of each stator involves the plecing of a great 
number of loops of electrical wire in slots provided 
in a stack of laminations. 

If the placing of each loop of wire is considered 
as an assembly operation, the production of stators 
certainly is a front-runner in any rating of assembly 
problems on the basis of number of operations re- 
quired to produce one assembled unit. Even if the 
placing of an entire coil is considered as only one 
operation, production of stators deserves a high-dif- 
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ficulty rating since stator designers seem to get pre- 
ferred functional characteristics by design configura- 
tions that are difficult to produce. 

Somewhere back in the bygone days of stator pro- 
duction, each individual loop of wire was shaped as it 
was wound into place manually by a production 
worker. That method of production was simply not 
adequate for large scale manufacture, however, and 
it became common practice to compromise on other 
considerations so that the electrical wire could be 
formed into a multi-turn coil on a machine and the 
coil inserted as a unit into the stator laminations. 

But stator producers were not fully satisfied with 
the results they could obtain by the coil insertion 
method. One of the results of this dissatisfaction 
was the development of automatic machines to 
wind the wire into coils in the desired place in the 
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stator laminations. In effect this was a combining 
of some of the design possibilities offered by manual 
winding in place with the benefits of machine per- 
formance of the task. 


> A Simple Problem? 


Basically the problem of putting a few loops of 
wire in some slots can sound rather simple. But when 
the details required for practical use are added, the 
actual production problem is seen to be quite in- 
volved. One of the complicating conditions is the 
fact that those “few” loops of wire may actually be 
several coils involving hundreds of turns per stator. 

For instance, a 4-pole stator might require three 
coils for main windings on each pole plus two coils 
for auxiliary windings for each pole. Each of the 
coils for a single pole would be wound into a dif- 


NEEDLE TYPE WINDER 


ferent pair of slots. For proper polarity, the direc- 
tion in which successive coils are wound may also 
need to be varied. A variety of winding patterns 
are therefore required on a single stator. 

In different stator designs, the number of turns 
in each coil might be specified as units, tens, or 
hundreds of turns per coil. Whatever the number 
specified, it must be accurately followed on every 
coil if performance and cost objectives are to be met. 
The number of coils per pole might vary from one 
to five coils per pole, and the number of poles might 
vary from two to twelve. 

For various applications the size of wire might 
vary from 14 to 40 gage. Regardless of its size, the 
wire must be introduced into position in the stator 
without damage to the insulation on the wire or to 
insulators placed in the slots. Also the coil must 
be formed in such a manner that it is properly seated 
in the stator slots, and the ends of the coil turns 


Machine shown in (a) was designed from development 
work done by Fort Wayne Tool, Die & Engineering Cx 
The stator is manually loaded into the nest, and wire is 
supplied from spools not shown This unit is equipped 
with a pneumatic overhead stator clamp with lift fingers 
to automatically pull the stator up and out of the winding 
nest Additional tooling is also required. Though wind 

of four poles simultaneously is shown, such equipment is 
also used for distributed windings on 2-pole stators whict 
are becoming increasingly popular in hermetically sealed 
motors for refrigerators, etc. 

Before the stator frame is placed in the winding nest 
il forming shrouds are manually inserted into the stator 
(b). Wires are fed through hollow needles that place then 
in the stator slots and pull them down over the shrouds 
as in (c) to form the coil ends. While one stator is being 
wound, the operator removes shrouds from the preceding 
stator and inserts them in the next stator frame 

When the 


is lifted from the nest, and the wires leading to the four 


complete winding cycle is finished, the stator 


needles are cut off, (d) These four wire ends are held 
by the cutoff devices to anchor them until turns have beer 
wound on the next stator After the shrouds are removed, 
the wound stator appears as in (e). 

In the close-ups shown, four poles are being wound simul 


taneously Connections between pole windings must ther 


. 
’ 
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must be of proper height and form to avoid inter- 
ference with other components. 

For flexibility in meeting supply problems that 
sometimes arise, it is often desired to allow use of 
a substitute for copper wire such as aluminum wire. 
However, an aluminum wire must have a larger 
cross section if it is to have the same resistance as a 
copper wire. The slots in the laminations must 
therefore be large enough for the required turns of 
aluminum wire, and any winding machinery used 
must be readily adaptable for both kinds of wire. 

The reason for putting turns of wire on pole con- 
figurations in a stator is to obtain a desired pattern 
of magnetic flux. Since the physical shape of the 
stator lamination is an important factor in determin- 
ing the flux distribution obtained, many varieties of 
slot shape are used. Most slot designs have a nar- 
row opening which provides access to a larger cavity 
where one leg of the coil is to be placed. The perim- 


Fig. 1—Needle type winding machines, using the prin- 


be made in succeeding operations. The needle winder can 


also be supplied as an indexing unit which winds one coil 
at a time and then indexes to wind the next coil. Since 
the coils are wound with a continuous strand of wire in 
that procedure, they are already connected. 

Winding speeds of approximately 500 winding head cycles 
per minute were attained on the first Fort Wayne needle 
winder. Today, speeds of 1000 winding head cycles per 
minute are normal on a range of stator winding operations 
without excessive stress on the mechanism or damage to 
wire insulation. In fact, the higher speeds normally result 
in a more orderly and compact wire lay. 

Some current plant production figures indicate what 
present winding speeds mean to manufacturing capabilities. 
One machine, capable of operating at 300 to 600 winding 
head cycles per minute, winds 4-pole shaded pole stators 
at a rate of 120 units per hour, all poles wound simul- 
taneously with 150 turns of 22-gage wire. Another machine, 
capable of operating at 700 to.1000 winding head cycles 
per minute, winds 4-pole shaded pole stators at a rate of 
200 units per hour, all poles wound simultaneously with 
150 turns of 28-gage wire. Machines capable of operating 
at 250 to 400 winding head cycles per minute wind 4-pole 
stators with three group concentric coils at a rate of 88 
stators per hour, with 30, 40, and 55 turns of 20-gage wire 
per pole. 
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ciple shown by the sketch, wind coils of wire directly 
into the slots of stators. The mechanical linkages are 
adjustable so that the vertical reciprocation and hori- 
zontal oscillation of the winding head can be varied 
to suit the desired configuration. 


eter bounded by the openings of a pair of slots is 
greater than the internal perimeter of the coil should 
be when it is in final position. 

Furthermore, in many designs there is practically 
no opening from the bore of the stator into the space 
for the coil. Such designs provide little more than 
holes rather than slots for the coils. In some cases, 
the stator designs call for additional metal parts to 
be inserted in the stator slots after the windings are in 
place. When the winding method used requires such 
additional components and their insertion, higher 
costs can be expected. 

Also related to the internal perimeter of the coil is 
the matter of length of wire required for a desired 
number of turns. The amount of magnetic flux gen- 
erated is primarily dependent on the number of 
turns rather than the length of wire in each turn. 
In an 8-pole motor stator having 30 turns per pole, 
a saving of '/, inch in the length of each turn could 
amount to a saving of 50 feet of wire per stator. 

Another winding consideration involves the length 
and outside diameter of the stack of laminations. 
Since coils pass through the full length of stator 
frames, the winding procedure must be capable of 
producing coils of different lengths for various stator 
designs. Any machinery to be used must also be able 
to accommodate the specified length and diameter. 

In some designs, turns of two adjacent coils share 
a single slot. In such an arrangement, the turns of 
one coil lie along one wall of the slot, and those of 
the second coil along the other wall. Unless there 
is considerable space left unfilled in the slot, it is es- 
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Fig. 2—View at (a) shows drive mechanism to perform the winding action 


indicated in Fig. 1. 


Some machines can be set up to automatically 


change the arc of oscillation at selected points in the winding cycle. 
Photograph at (b) shows such an oscillation change device to wind vary- 
ing coil spans of distributed-type stators. 


pecially difficult to wind coils outside the stator 
and insert them as units in a shared-slot design. 

Another coil winding factor worthy of mention is 
the control of tension exerted on a wire as it is 
wound into a coil. To pull a wire into position and 
make it lay smoothly in place, tension is applied. An 
excess amount of tension, however, breaks the wire 
or stretches it and reduces its cross section. As long 
as the tension is not great enough to seriously weaken 
the wire, its insulation, or other elements, uniform 
tension and uniform reduction in cross section can 
be taken into account in designing the stator. But 
when the tension goes up and down during the 
winding of a coil, resistance changes are not uni- 
form, and performance characteristics are adversely 
affected. Since most coils are roughly rectangular in 
shape, it is very difficult to maintain uniform ten- 
sion as wire is successively wound around the corners. 

Before the stator can usefully function, leads for 
the ends of the coils must be brought out and prop- 
erly connected. Where a multispeed motor stator 
is being wound, taps must also be pulled off after 
a specified number of turns within a coil. Repeat- 
able accuracy, in pulling taps after the specified num- 
ber of turns, is required if performance consistent 
with specifications is to be obtained. The winding 
procedure must also provide these leads and taps 
at the proper points and of desired length. 


> Make Them By Machine 


At the end of World War II, manufacturers of 
small stators were faced with a tremendous volume 
of back orders. By and large, stator winding had 
continued to be a tedious time and labor-consum- 


Fig. 3—A pre-set mechanical counter senses the num- 
ber of winding head cycles performed and initiates in- 
dexing or cycle stopping actions. The Counter & Con- 
trol Corp. unit shown can be set to trip at 0 to 2000 
counts, and it automatically resets. 


62 AuToMATION—July 1960 


Some progress had been made in mecha- 
nized winding on large motors, but methods for vol- 
ume production on small motors had been given 
little attention. 

It was in this area of production that the situation 
became most critical. Demand was increasing. Labor 
costs were mounting. Skilled workmen for this type 
of operation were at a premium. Outside manufac- 
turers with cheaper, more abundant workforces were 
moving into this lucrative market. 

In 1946, Fort Wayne Tool, Die & Engineering 
Co. received an assignment to produce a machine 
that would automatically wind fractional horsepower 
motor stators. The machine was to meet these re- 
quirements: Wind the wire directly into the stator 
slots at high speed; wind all poles simultaneously; be 
readily adaptable to a variety of stator types. 


ing job. 


The sample supplied by the manufacturer was an 





8-pole motor stator requiring a high number of turns 
of 36-gage wire. After a period of intensive develop- 
ment, a machine was produced to automatically 
wind those stators. The introduction of automatic 
winding methods brought a new concept in produc- 
tion potential. With this machine, average wind- 
ing rates were 100 stators per hour on frames re- 
quiring 300 turns per pole. 

Development of devices continued in order to 
make the operations more automatic and improve 
the product. A continuous indexing mechanism was 
built into the machine to make connections between 
coils as a part of the winding cycle. This was ac- 
complished by completing the entire winding oper- 
ation with one continuous strand of wire and in 
such a way that alternate poles were wound in a re- 
verse direction to provide proper polarity. Also de- 
veloped were an automatic lead cutting and anchor- 
ing device, a unit to automatically pull taps for 
multispeed motors, and coil forming shrouds to help 


shape the coil-ends. 

Availability of such winders allowed a revision in 
motor design practice. In some cases the same horse- 
power could be attained in a smaller stator, or the 
horsepower output could be increased without chang- 
ing the frame size. Savings could also be realized 
by reduction in wire requirements and elimination 
of mechanical parts in the stator. 


> Standard Machines 


As a result of the work carried on, Fort Wayne 
Tool, Die & Engineering Co. has developed three 
basic types of standard machines to wind stators— 
simultaneous needle type, indexing needle type, and 
chain type. 

The simultaneous and indexing needle types, 
see box, are based on the same operating principle. 
A stator to be wound is mounted in a fixture with 


‘ 


CHAIN TYPE WINDER 


Recent development in stator winders is the chain winder 
in photograph at (a). 
for production of 12-pole, 3-phase stators for automotive 
alternators (b). The stator frame is loaded into the front 
of the machine and manually clamped in the winding nest 
Wire is fed from the supply at left, through a tension de- 
vice, and through a winding eye. 

The winding eye is a hollow pin in the endless roller 
chain partly visible in the close-up at (c). As the chain is 
moved around its path, the winding eye deposits the wire 
as a coil in the appropriate pair of slots in the stator frame. 
When the prescribed number of turns is wound on a coil, 
the hook device shown pulls a loop to the right to form leads 
to that coil and The winding nest is then 
automatically indexed and the next coil wound in the op- 
posite direction. 


The particular unit shown is set up 


the next coil. 


In the application shown, three different types of coils 
are wound in the coil slots. Outer coils are all wound into 
the slots, then the winding device automatically adjusts to 
wind the intermediate coils, and it adjusts once more to wind 
the inner Start and finish between the coil 
groups are automatically cut as winding progresses. At the 
end of the complete winding cycle the operator manually 
releases the stator. 


coils. leads 
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Fig. 4—Six-pole stator frame is shown in position in 
the winding nest of a needle winder. In operation, an 
overhead clamp holds the stator in the nest. Coils are 
wound on all six poles simultaneously in this applica- 
tion. After it is wound, the stator is placed on the 
bars at lower left to pull out lead wires and hold them 
while the next stator is started. The lead wires are 
automatically cut by the cutting device along the front 
edge of the work surface. 


the axis of the stator vertical. Wire to be wound 
on the stator is fed up through a hollow vertical shaft 
and out through a hollow needle, Fig. 1. The needle 
is narrow enough to fit through the slot opening in 
the stator. The machine mechanism reciprocates 
the shaft vertically and also oscillates it about a 
vertical axis. The point of the needle is thereby 
moved up through one slot, over to another slot, 
down through the second slot, and back to the first 
slot so that it describes the desired path for one 


Y¥ire from spool 





Fig. 5—Chain type winding machines place wire in 
stator slots by means of the operating arrangement 
sketched. Only one coil is wound at a time, and the 
winding nest is indexed so that succeeding coils can 
be wound. 
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turn of the coil. 

These winding motions are controlled by straight 
mechanical devices, Fig. 2, and each motion is ad- 
justable for adaptation to various stator types. A 
predetermined counter, Fig. 3, is used to count the 
number of cycles completed by the winding head, 
and initiate the next step of the winding sequence. 
The counter is adjustable from 0 to 2000 cycles. 
Correct tension is maintained by means of a special 
ball device through which the wire is pulled. 

In the simultaneous winder, a needle is provided 
on the winding head for each coil to be wound, 
Fig. 4. A similar number of spools of wire are re- 
quired so that each needle is supplied with a strand 
of wire. One cycle of the winding head thus places 
as many turns of wire as there are needles. 

The indexing needle winder is used for stators 
where the number of coils is an integral multiple 
of the number of needles. After the winding head 
has performed the specified number of cycles, the 
machine indexes, and the winding head is again 
cycled. This procedure is repeated as many times 
as necessary to complete the stator windings. 

In the needle winders, the individual turns are 
guided into the slots, and the coil shape is controlled 
by shrouds manually inserted in the stator before it 
is placed in the machine. The shrouds are auto- 
matically clamped in place during winding, and must 
be manually removed from the stator after it is 
wound. One shroud is required for each pole to be 
wound during the machine cycle. 


When a wound stator is removed from the wind 
ing fixture, it is placed in a receiving nest. Move- 
ment of the stator to the receiving nest pulls out 
wire for leads of desired length. The trailing wires 
also fall into an automatic cutoff device. However, 
they are still attached to the winding head and are 
not severed until the succeeding stator is partially 
wound. The need for manual anchoring of wires at 
the start of each winding operation is thus eliminated. 


An indexing chain winder, see box, is the most 
recent addition to the Fort Wayne line and is the 
first of its kind to be developed and patented in the 
United States. The stator frame to be wound is 
mounted with its axis horizontal in a winding nest 
on the machine. Wire to be wound on the stator 
is fed from its spool and through a hollow pin in an 
endless roller chain, Fig. 5. A coil-forming shoe is 
an integral part of the winding element; therefore, no 
loose shrouds need to be inserted and removed from 
the stator. 

One coil is wound at a time. After a coil is wound, 
the winding nest is automatically indexed, and 
the next coil wound. Each successive coil is wound 
in a direction opposite to that of the preceding coil. 
At the end of the complete winding cycle, the op- 
erator manually releases the stator. 

This machine was originally designed to wind 
small instrumentation and control unit motors. Hav- 
ing met all requirements in exhaustive production 
tests, it has now been adapted for use in winding 
automotive alternator stators. Low inertia of moving 
parts permits winding speeds up to 1000 turns per 
minute. The chain type winder is also adaptable for 
winding stators with skewed slots. 
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PUNCHED TAPE DIRECTS 
THREE-STATION MACHINE 


Where job-lot requirements are found, a potential applica- 
tion of numerical control can be found. And the versatility 
of numerical controls means that manufacturing engineers 
need not be bound by conventional thinking in applying such 
controls. As an example, consider this special machine in 
which parts are indexed beneath three machine heads in a 


tape controlled setup. 


AS ACCEPTANCE of numerical controls 

spreads, the adaptability of the concept in im- 

proving production operations is emphasized. 
This is evidenced not only by the variety of equip- 
ment types which can be controlled, but also by 
the manner in which proved usages can be varied 
to meet special problems. A case in point to illus- 
trate this latter aspect is to be found at Detroit 
Diesel Engine Div. of General Motors Corp. 

As part of an extensive machine tool program 
aimed at developing a flexible production facility 
for manufacture of 15 different basic diesel engine 
designs, the company has installed a 3-station ma- 
chine that includes a numerically controlled index 
table. The effect achieved is that of a small in-line 
transfer machine in which a variety of part styles 
are moved under three separate machine tool spin- 
dles by a numerically controlled positioning device. 
The machine was furnished by National Automatic 
Tool Co. Inc. 


This article is based in part on information obtained from a 
paper entitled ‘‘New Techniques for Production Flexibility,’’ by 
c. J. Karrer, Master Mechanic, Detroit Diesel Engine Div., Gen- 
eral Motors Corp., presented at SAE Detroit Section meeting, 
Nov., 1959. 
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The 15 diesel engine designs are offered in over 
400 separate model forms to satisfy the many dif- 
ferent applications of diesel engines. In addition to 
obvious differences in cylinder sizes, etc., the mod- 
els differ in such regards as direction of crankshaft 
rotation, exhaust and air intake location, and the 
location of the starter, oil cooler, and other acces- 
sories. Only by the co-ordinated effort “of the prod- 
uct design function and production engineering 
function were the extensive metal cutting prob- 
lems associated with such a variety of parts reduced 
to economical proportions. 

The parts machined on the numerical controlled 
3-station machine are the flywheel housings that 
are used on 13 of the 15 engine designs. A typical 
part is shown in Fig. 1. The specific operations 
performed by the machine are to rough and finish 
bore and chamfer a starter pinion hole and to drill 
and tap three holes around the pinion hole for 
starter mounting bolts. The starter pinion hole 
might be located at any one of six different radial 
distances from the crankshaft centerline and also 
varies circumferentially about the centerline depend- 
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Fig. 2—Parts move to machine by roller conveyor. In- 
dividual parts are raised by an elevator mechanism to 
fixturing height. Part is shown mounted in bridge-type 
fixture and beneath first of three stations through which 
it will pass. Position table has a 72 by 30 inch travel 
capability. 


J o 3 oe 


Fig. 3—Three machine heads illustrated provide for: 
Boring and chamfering pinion hole and center drilling 
three holes (left); drilling three holes (center); and 


tapping three holes (right). In each head, the spindles 
for the three-hole operation can be repositioned as a 
unit to obtain a different orientation of the three holes 
relative to the fixtured part. 
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ing on the desired location of the starter in the 
vehicle in which the engine is to be mounted (for 
both left and right hand mounting). In addition 
to these variables, the circumferential location of the 
three mounting bolt holes, at a fixed radius from 
the starter pinion hole, can vary. Considering all 
variables, over 160 versions of housings in cast iron 
or aluminum are involved. 

The various styles might be processed in lot sizes 
ranging from 10 to 500 parts. In operation, the parts 
are delivered to the machine area by roller con- 
veyor, Fig. 2. Individual parts are, in turn, raised 
to fixture height by a pneumatically operated ele- 
vator mechanism and then slid into and clamped 
in the fixture. With the proper machine head orien- 
tation and with the proper tape in the reader, a 
start button is actuated, and the tape control takes 
over. 

The basic portion of the 3-station machine, Fig 
3, is made up from three standard columns, slide 
units, and slide unit controls. At the first station 
the starter pinion hole is bored to size, the pinion 
hole is chamfered, and the three bolt holes are 
center drilled. At the completion of these opera 
tions, the part is indexed to the second station 
where the three bolt holes are drilled. At the third 
station the three holes are tapped. Hole locations 
are held to a tolerance of +0.005 inch. The part 
is then cycled back to the load-unload point and 
removed from the fixture. Machine cycle time is on 
the order of 3!/. minutes. 

Programming required for this application is sim- 
ple and straightforward. The table always ap- 
proaches the desired end points of travel from the 
same direction. Rapid traverse is at a rate of 160 
ipm; this is stepped down through four speed 
ranges to 0.3 ipm for the approach rate of travel. 
The zero reference point of the table can be estab- 
lished anywhere within the machine. With the 
center line of the crankshaft as a zero point, the Y 
co-ordinate for the first station can be read directly 
from a blueprint. The X co-ordinate can then be 
simply determined. The arrangement of the ma- 


chine is such that the Y co-ordinate is the same 


Fig. 4—Information to direct the machine operations for a 


given part is punched in a 1-inch wide, 8-level tape. 


Loop 


of tape provides for constant recycling of instructions in proc- 


essing batches of like parts. 
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for all three stations; the X co-ordinates of the sec- 
ond and third stations are at fixed distances (24 
and 48 inches respectively) from the calculated X 
co-ordinate of the first station. As a matter of con- 
venience in processing batches of a given part, the 
tape for the parts is looped for repetitive cycling, 
Fig. 4. 

So far as changeovers are concerned, changing 
tapes is only a matter of several minutes. As shown 








S. J. Hunt, vice president, engineering, Na- 
tional Automatic Tool Co. Inc., comments on nu- 
merical control .. . 


Potentials of point-to-point systems. “There has been 
a great deal of publicity on continuous path control of 
machine tools by numerical control. This is perfectly 
understandable. It is more glamorous and fascinating. 
It also comes close to actually accomplishing a job which 
cannot be done by a manually controlled machine; it also 
is very expensive. However, I am convinced that there 
is actually a greater savings to be made by a point-to- 
point numerical control system. There will not be the 
fantastic savings per piece as has been shown by some 
of the large profile milling machines. But, because the 
initial cost is much less for the point-to-point system, 
it can be purchased and used by a much greater num- 
ber of shops. A two axis point-to-point control can be 
purchased for $10,000 to $15,000. This, of course, being 
in addition to the cost of the machine tool. Hundreds 
of shops can afford this kind of money, and in practically 
all cases a real savings can be shown.” 


Practical aspects of accuracy. “When the project of 
designing a point-to-point system was initiated, our 
philosophy was that a system should be designed to 
sell for a price that could be afforded by the average 
manufacturing company. We were willing to concede 

} some accuracy for an important reduction in cost. To 
| have merit, the system had to have an accuracy of at 
least +0.005 inch. A great amount of work is produced 
within this accuracy. Naturally +0.003 inch covers a 
| broader range if it can be achieved without significant 
} increase in cost; and +0.001 inch covers still a broader 
| range. Jig borer accuracy of +0.0001 or 0.0003 inch 
is required on military or aeronautical equipment, but we 
reasoned that the additional cost the customer would have 
to pay for this accuracy would eliminate a large share 
of the potential market. So far we have only had one 
customer who was thinking in terms of anything more 
accurate than *0.003 inch. This accuracy thing is rela- 
tive and until we actually start talking in dimensions, 
we will get no place.” 

Speed of movement. “We expect to sell numerically 
controlled machines on an economic basis; in short, a 
reduction of piece cost for our customer. Speed has been 
entirely experimental on our part. We began by shoot- 
ing for 200 ipm at high traverse rate. For a number 
of reasons we have so far found approximately 150 ipm 
to be our maximum for reliability. This speed, of course, 
means very little on short index but we have been aiming 
at larger work—36 and 45 inch travel—and speed means 
more for these distances than it does for smaller travels. 
Also it seems to us that the problem is more psychologi- 
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in Fig. 3 each machine head is equipped with a 
ring dial which aids in locating the drill spindles. 
When the relocation of the three bolt holes about 
the center line of the starter pinion hole is required, 
the operator must manually unclamp, rotate, and 
reclamp the spindle head in the desired position. 
This adjustment should not exceed three minutes. 
A control console permits the table to be positioned 
by control dials when tape control is not desired. 





cal than factual. When a man operates a manually con- 
trolled machine, the speed of traverse is often overlooked 
because the man appears constantly busy. When the 
table is automatically controlled, the operator is not busy, 
and all attention is focused on the delay while waiting 
for the table to position. In other words, the delay is 
emphasized and seems much greater, even though it is 
a fraction of the time of conventional machines.” 


What can be expected. “Application of numerical con- 
trol is unlimited. Nearly any movement can be pro- 
grammed although it is not always economical to do so. 
Very often a certain machine adjustment is necessary 
only once a day or once a week, and this would be 
very expensive to tape control. The correct economical 
answer can be decided only after an extensive study by 
the builder and the user. However, in our own shop, 
on our tape controlled table located under a standard 
radial drill with no fixtures required, we are successfully 
competing with fixtured parts. In comparison to previous 
jobs on unfixtured parts, we are producing at savings as 
great as 40 per cent. In other words, we can completely 
eliminate the cost of the fixtures; and on parts where pro- 
duction quantities do not warrant fixturing, we can save 
40 per cent of manufacturing costs. We are continuing to 
improve the equipment, and I guarantee the per piece cost 
will be reduced to an even greater degree. For instance, we 
have decided how we can expand a number of opera- 
tions to include not only drilling, tapping, and reaming 
but also milling. We have also decided that changing 
tools is done much better by a tool changer than through 
the means of a turret. Most important reason for this 
is that it is much more accurate and that it’s practical 
to put 32 tools on a changer while a turret only holds 
a maximum of 8 tools.” 


Standardization. “There has been much talk for the 


past two years on standardization: Standardize the tape, 
standardize the code, standardize the components. I will 


fe ER 


fight this at every turn whenever I get the opportunity. 
I am a member of several standards committees includ- 
ing that of the NMTBA, and I have come to realize 
there are benefits to be gained when the time is right 
and the art is developed. Now, is not yet the right 
time! Improvements and developments are being made 
daily. The very fact that the costs of computers and 
other tape preparation equipment is so high is a very 
good reason for not standardizing. Give us ample 
opportunity to develop and improve these devices be- 
fore we insist on them all being the same. In our sys- 
tem for example, we don’t need magnetic tape so why 
insist on it. A special machine may have any number 
of motions tape controlled so why limit the number. 
In my opinion it will be a minimum of at least 5 
years before standardization can be pursued with any in- 
telligence.” 
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Tachometer 


Fig. 1—Simplified diagram indicates how tachometer 
pulses are related to sensings of gages. As shown, 
system would accumulate data as to how many feet 
have passed tachometer, and how many feet are of 
heavy or light gage. 
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OBTAINING 
INFORMATION DELAY 


IN AUTOMATIC SYSTEMS 


By G. E. TERWILLIGER, |ndustrial Analytical Engineer, Industrial Engineering Sectio 


Apparatus Sales Div., General Electric Co., Schenectady, New York 


ONE of the problems associated with automatic 
inspection systems is the determination of tech- 
niques to be used in collecting and recording of 


pects of the data handling task in a digital system 
to highlight the complexities which can be encoun 
tered. A modern tinplate line is an excellent example 


inspection data. The problem has increased in im- 
portance with the trend toward the use of continuous 
production, with greater production speeds of which 
equipment is capable, and with the realization of 
the advantages in having digital data immediately 
available in a usable form requiring no editing. Con- 
tinuous production of strip, in which several param- 


of such a strip processing operation (see box entitled 
“Continuous Production of Tinplate”), though 
equally good examples can be found in the paper, 
textile, and rubber industries. 

The inspection instruments used on a tinplate 
line, and their functions, include the following: 1. 
X-ray thickness gage which measures the base metal 


) 


eters must be checked, can illustrate some of the as- strip thickness. 2. Pinhole detector which inspects 


CONTINUOUS PRODUCTION OF TINPLATE In the operation of a line typified by the diagram, the 
free end of a coil of strip to be plated is welded to the end 
of strip being plated, without stopping the line. The loop- 
ing pit holds a free length of strip from the old coil to 
allow continuous operations for the few seconds required to 
weld the two strips and accelerate the new coil to process- 
ing speed. 

After passing through the cleaning zone, the strip moves 
into the first plating section in which tin is to be deposited 
only on the bottom of the strip. The necessary plating 
circuit is established through the strip by means of negatively 
charged rolls in contact with the strip, the electrolyte, and 
pure tin anodes immersed in the electrolyte. The strip is 
reversed in direction before entering the second plating sec- 
tion, thus presenting the other side of the strip as the bottom 
side to be plated. The freshly plated strip, lacking the luster 
associated with tinplate, is subsequently passed through a 
reflow coating operation in which sufficient heat is applied 
to make the tin coating flowable. After quenching, the luster 


TINPLATE is one of the major classes of products pro- 
duced by the steel industry. In the production of tinplate, 
the basic metal is hot-rolled from slabs, continuously pickled, 
cold rolled, cleaned, annealed, temper rolled, and then deliv- 
ered in coiled strip form to a tinning line where the coating 
of tin is to be added. 

Two methods of coating the strip are in use: The hot-dip 
method, in which the steel strip is passed through a molten 
bath of tin, and the electrolytic method, in which a thin 
coating is deposited on the strip by electrochemical means. 
The latter process is a closely controlled operation in which 
a very uniform coating of tin is obtained. The controllability 
of an electrolytic line is emphasized in the diagram of a 
tinning line accompanying this box, illustrating as it does 
a type of line in which a different thickness of tin can be 
added to either side of the strip being processed. 
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In many automatic processes, in- 
formation obtained in one part of 
a system must be delayed for a 
controlled period before it is used 
by another part of the system. By 
what techniques can a controlled 
delay be obtained? Highlighted in 
this discussion of a data logging 
system for a tinplate line is a mag- 
netic drum technique that is both 
economical and reliable. 


for small holes (down to | mil) in the steel base. 
3. Coating thickness gages which measure the thick- 
ness of top and bottom tin coatings. 4. Surface in- 
spection devices which measure quality of tin coat- 
ing. 5. Measuring roll and pulse tachometer which 
indicate strip length. There are also manual input 
stations where observed surface defects and coil 
identification data can be introduced into the data 
collection system. The several instruments and data 
input means are located at various points along the 
tinning line. 


Assuming satisfactory operation of the inspection 
equipment, the data logging problem jis one involv- 
ing position and time: A given segment of strip is 
inspected at various points along its line of travel, 
but until it has passed the shear point it can possibly 
end up in one of two different coils. Thus, the auto- 
matic data logging system must receive an inspection 
signal for a segment of strip and temporarily store 
the signal until it can be related to a specific coil. 

As strip is processed, the inspection data supplied 
by the various sensors are automatically logged on a 
per foot basis and, depending on the types of defects 
noted, a quality determination for each foot of tin- 
plate is made. With the operation of the shear at 
the end of the line, a signal is sent to the data logging 
system for it to read out that portion of the accumu- 
lated data pertinent to the completed coil and to 
start totaling data for the new coil being formed 
by the continuously advancing strip. The readout 
data for a coil are presented on one line across a rec- 
ord sheet and, as the data are being typed, a punched 
paper tape or card also can be produced if desired. 


> Basic Approach 


The means of measuring strip length is a basic 
part of the digital data logging system and is closely 
tied into other inspection equipment. This is shown 
by Fig. | in which, for purposes of explanation, it 


is obtained. Following minor preparation operations, the 


made ready for shipment to a user. 
In general, the recoiling of the finished tinplate for direct 

shipment to a customer is a relatively recent innovation, the 

standard practice having been to cut the strip into small 

sheets at the mill. As a matter of economy, some users now 

purchase large coils which may contain from 10,000 to 30,000 

feet of tinplate 20 to 48 inches wide, where before they pur- 

chased wrapped bundles of sheets mounted on 

change has introduced several problems for 

Formerly, when sheet forms were sold, 

inspect small units of production at the 


it 
end 
classify them to insure that no defective material 
Now, when coil forms are shipped, both 

rial is delivered to the customer. 

plant, then, is one of inspecting a 
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has been assumed that the problem is simplified to 
that of indicating total length and also accumulating 
data as to how much of the length is light and heavy 
gage. 

Essentially, the measuring system involves a meas- 


[MAGNETIC DRUM FOR DATA DELAY 


A MAGNETIC DRUM technique that finds wide usage 
is known as the data track revolver. The main advan- 
tage of this technique is based upon the ability to read 
recorded data on the drum and, at an equivalent position 
on the opposite half of the drum, to simultaneously record 
new data. A revolver requires two recording heads—one 
for reading stored data and one for writing new data. 
With additional circuit elements, the revolver technique 
will allow a magnetic drum to be used as a shift register. 
How this is accomplished is shown by the following 
example. 

The diagram accompanying this box indicates a mag- 
netic drum rotating clockwise. Among the tracks on the 
drum is an Index Track on which is recorded two bits, 
or marks, exactly opposite each other. These marks di- 
vide the drum into halves. Beside the Data Delay track 
on the drum to be used as a shift register there is a 
separate Marker, or Timing Track. The Timing Track 
contains prerecorded marks equally spaced relative to the 
two index marks which divide the drum into halves. 
This is illustrated in the diagram by the numbers | 
through 6, which are recorded on both halves of the 
drum, or, in other words, with proper read heads the 
timing track amplifier will indicate six impulses between 
each index pulse. This arrangement provides for the 
control and location of variable data to be stored on the 
Data Delay tracks. In the diagram, variable data bits 
are shown by alphabetical notations and are to be thought 
of as data indicating whether or not specific one-foot sec- 
tions of tinplate have contained flaws. For instance, if 
A is a north magnetized spot this could mean that the 
first foot of tinplate is off-gage; if C is a south magne- 
tized spot this could mean that the third foot of tinplate 
is on gage; etc. It should be noted that this data will 
line up with pulses recorded in its associated Timing 
Track. 

As the drum revolves, the normal path for the flow 
of data is in accordance with the diagram and switches 
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Electric eneniher 


uring roll that has an accurately machined circum- 
ference of, for example, 5 feet. This roll contacts 
and is turned by the moving strip. Connected to 
the roll is a pulse tachometer, shown by the star 


wheel, that will give 5 output pulses to the system 
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in the position shown. As each timing impulse is sensed 
by a read head, its associated data bit is sent from the 
read amplifier to the write amplifier and the data is im- 
mediately re-recorded in an equivalent position on the 
opposite half of the drum. 

Assume now that G, representing a new one-foot sec- 
tion of strip passing a gage, is inserted into the Extra 
Storage. As the index mark passes its reading head, the 
switches will change their position from that shown. 
This adds the Extra Storage to the data flow loop, mak- 
ing it seven bits instead of six bits long. Now as each 
timing impulse is sensed, the data is shifted through the 
Extra Storage before being re-recorded on the drum, with 
the overall effect that in six shifts, A ends up in Extra 
Storage and G ends up on the drum. Thus, when the 
next index impulse occurs and the switches are returned 
to normal, A can be extracted from the data delay system 
and sent to the drum counter. 

Continuing in a like manner, H is inserted into Extra 
Storage on the next tachometer pulse. At the completion 
of six shifts of bits, B ends up in Extra Storage, and H 
ends up on the drum. Thus, for the example, data is de- 
layed by six tachometer pulses before it is sent to the 
counter. This would correspond to a situation in which 
the gage was located six feet from the shear, requiring 
data to be stored for six tachometer pulses before being 
counted. 

An actual data delay track for the magnetic drum used 
in a tinplate data logging system holds 480 bits. This 
capacity can be used for one inspection device, or it can 
be divided between several devices, the number of bits 
assigned to a device being equal to length of delay re- 
quired. When a track is shared, electronic circuits pro- 
vide that information from each inspection device is in 
its turn processed to proper counters between successive 
tachometer pulses. Where one track with 480 bits is not 
sufficient for one device, i.e. if a thickness gage is 580 
feet from the shear, part of the delay can be obtained on 
one track and the remaining delay on a second track. 
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for each revolution of the shaft. Thus, an impulse 
is created for each foot of strip that passes the meas- 
uring roll. This impulse is counted by Counter | 
to indicate total length. 

The thickness gage includes provisions to operate 
normally-open contacts placed in parallel circuits 
connecting the tachometer and Counters 2 and 3. 
When off-gage material is detected, the proper con- 
tacts are closed, switching the impulses into the 
proper counters. The count stored in these counters 
will indicate the number of feet of off-gage material 
that has passed the gages. 

The diagram in Fig. | also shows a manual in- 
put panel by means of which an operator can insert 
fixed data, such as customer order number, into 
the system. The pushbutton is provided to control 
the starting of the system’s scanner at the comple- 
tion of a run or cycle. With pushbutton actuation, 
the footage values -logged in the counters can be 
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transferred to the automatic typewriter. 

As previously discussed, in an actual tinplate line 
it is necessary to compensate for the physical spacing 
separating the inspection instruments and the shear. 
Before the impulses can be counted as representing 
defects in a coil, the inspected strip must have passed 
the shear. 

As a means of temporarily storing the impulses, a 
shift register, Fig. 2, can be used to delay the data 
until the sensed defect on the strip is beyond the 
shear. A shift register for delaying the signal from 
a particular gage in a per foot system will contain 
a number of stages equal to the distance in feet 
separating the gage and shear. The unit can be 
thought of as the equivalent of a conveyor belt 
synchronized with the movement of the strip. With 
successive tachometer impulses, the signal repre- 
senting a defect is successively advanced, or shifted, 
through the various stages of the register. As the 
strip passes the shear, the signal is taken from the 
shift register to a counter. At the completion of a 
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Fig. 3—The magnetic drum used in the data logging 
system is 8 inches in diameter and 2 inches wide. 
Across the 2-inch width, 32 tracks of information can 
be recorded. As illustrated, read and write heads 
are paired, with a read head located exactly opposite 
a write head. This arrangement allows information to 
be read, manipulated, and re-recorded without disturb- 
ing its location relative to an index mark. 


coil (generally, just after the weld which marks 
where two strips were previously joined) the shear 
is operated. This also results in a signal causing 
the data in the various counters to be read out into 
a temporary storage to await printing. At the same 
time the counters are reset to zero so that data can 
be collected on the new coil. The shifting of data 
from the counters to the temporary storage is so 
fast that it is accomplished between tachometer im- 
pulses. The scanner, also started by operation of the 
shear, then scans the data in the storage registers, 
the fixed data indicated by the selector switches, and 
a clock, feeding the data to the electric typewriter 


and other output devices. 

Considering the need for separate signal channels 
and, for each channel, the need for a separate stage 
for each foot of distance each signal must be delayed, 
it is apparent that the number of components with 
a shift register system will be sizable in some cases. 
This consideration has led to the development of 
a magnetic drum system which reduces the number 
of components needed in a large system. 


> Magnetic Drum System 


The magnetic drum is used as a storage device 
for all counting channels and for the data delays. 
The drum, Fig. 3, is approximately 8 inches in diam- 
eter and 2 inches in length; it is rotated at 1800 
rpm. It is made of aluminum and has an iron oxide 
coating that serves as a memory. A block diagram 
of the data flow for a magnetic drum system is 
shown in Fig. 4. 

The method whereby the drum is made to serve 
as a shift register is explained in the box entitled 
“Magnetic Drum For Data Delay.” 

When the drum is used in conjunction with an 
external counter it is possible to have the one counter 
perform the counting function for many different 
channels with the counting result stored on the 
drum surface. Thus for each tachometer impulse, 
the single high speed counter is switched completely 
through all counting channels. As it moves to a 
channel, the previous count is withdrawn from the 
drum surface by a reading head, and the counter is 
preset with this count. If the data from the shift 
register portion of the drum indicate a defect the 
preset count will be increased by one, the result 
being immediately restored on the magnetic drum. 
If a defect was not indicated the preset count is not 
changed and the same count is re-recorded on the 


Fig. 4—Flow of data in log- 
ging system using a mag- 
netic drum is shown. The 
element identified as data 
delay refers to the revolver 
system described in the box 
entitled “Magnetic Drum for 
Data Delay.” In the interest 
of accuracy, the information 
on the counter and storage 
tracks is duplicated. A con- 
stant comparison of this du- 
plicate information by the 
system insures that errors are 
immediately brought to oper- 
ator’s attention. 
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Fig. 5—Modular construction of the electronic gear is 
illustrated. The small boards are plugged into the 
chassis which contains necessary interwiring. 


drum. The speed of the counter and the arrange- 
ment of reading and writing heads is such that the 
updating of the stored count is completed within 
one-half a drum revolution. 

With the magnetic drum system it is possible to 
increase the system capacity with only a slight in- 
This feature makes it feasible to 
duplicate various channels in order to lessen the 
probability of errors. For example, the counting data 


crease in cost. 


Index pulse 


are accumulated on dual data tracks. Similarly, data 
are stored on dual output storage tracks. The data 
on the dual tracks are constantly compared for ac- 
curacy and if the information is in agreement, the 
contents of only one storage track will be printed 
out at the shear signal. However, if there are dis- 
crepancies, indication will be made to the operator, 
and the contents of both tracks will be printed out. 

Being able to store thousands of bits of informa- 
tion (see box entitled “Data Organization”), a drum 
can replace thousands of independent storage units, 
usually electronic or magnetic flip flops. This re 
duction in the number of components affects more 
than just the equipment cost, since the fewer the 
number of components the higher the degree of 
reliability. To simplify both construction and main 
tenance of the equipment, the electronic compo- 
nents in the data logging system are mounted on 
printed wiring plug-in boards, Fig. 5. The number 
of basic curcuit boards required is relatively low, the 
different functions being provided by suitably wir 
ing the plug-in boards. 

The plug-in boards are assembled in module 
racks that contain the wiring between boards. Re- 
flecting the industrial where the data 
logging equipment is to be used, the modules are 
mounted in enclosing cabinets that have gasketed 
front doors and removable rear panels. To assure 
freedom from the dust and dirt as well as high 
ambient temperatures found in many locations, the 
cabinets are provided with a recirculating air con 
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Drum magnetization 


DATA ORGANIZATION 


MAGNETIC DRUM of the size used in the data logging 
system could have as many as 32 tracks—a track being 
defined as the area of the drum which passes underneath 
a recording head. The diagram illustrates how data is 
organized on the drum. The two index pulses are re- 
corded on the index track diametrically opposite each 
other. A data track contains 20 word positions between 
each of the index pulses. As used in a counting operation, 
the data from one inspection channel would be assigned 
to a particular word position. 

As shown, a word position can record numerical in- 


formation up to a count of 999,999 in the six character 
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positions. The characters are written on the drum with 
the least significant character first, followed by next sig- 
nificant character, on up to the most significant character, 
i.e., 43,573 will appear as 375340. 

The characters are actually written in a binary coded 
decimal form, in which 4 bits of information are used to 
define a decimal character. The binary code is repre- 
sented on the drum by the polarity of four successive 
spots—a spot magnetized in the south direction represent 
ing a zero, a north representing a one. To sum up, a 
data track on the drum is divided into halves; each 
half can handle 20 channels, or word positions; a word 
consists of 6 digits; and each digit requires 4 bits of 
information. Thus, 480 bits are recorded per track on 
one half of the drum. 











Fig. 1—Diagram indicates major factors which are connected with the 
packaging function. The packaging operation cannot be analyzed with- 


out considering all of these factors. 


INTEGRATING THE 
PACKAGING OPERATION 


Packaging requirements take many forms, but gradually the 
packaging operation is becoming an integrated part of the manu- 
facturing cycle. To attain the desired production economies, the 
departmentalized approach to packaging must be abandoned as 
it becomes another step in continuous production. 


By WILLIAM E. WOOD, 


IN TODAY’S highly competitive domestic 

and foreign markets, it is becoming increasingly 

important to consider all facets in the produc- 
tion of goods, from receiving of materials to shipping 
of finished products, in an effort to reduce unit 
costs. And packaging is one of the important func- 
tions where economies can be realized. Modern con- 
cepts point to two areas where improvements in 
packaging can be obtained: The application of auto- 
matic techniques to packaging equipment and the 
integration of the packaging line into plant opera- 
tions. The results of these improvements include 
reduction in both processing time and labor re- 


This article is based on a paper presented at ‘‘Fourth Conference 
on Manufacturing Automation’’ cosponsored by AUTOMATION, 
Purdue University, and Manufacturing Engineering Council, April 
1960. 
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President, Processes Research Inc., Cincinnati, Ohio 


quirements—indeed, the latter has sometimes been 
reduced in a startling fashion. 

Automation or mechanization often has been ac- 
cepted on only one basis—labor savings through in- 
creased productivity per man. Yet it has been demon- 
strated that by the careful application of mechaniza- 
tion, additional gains can be realized which are 
often of greater benefit than labor savings. Some 
of these benefits are: Improved quality; reduction in 
packaging lead time on rush shipments; reduction in 
scrap losses; reduction in labor turnover through 
better working conditions; utilization of less-skilled 
labor; and reduction in the factory size, resulting in 
lower building costs. Obviously all of these gains 
are not realized in every application, but they are 
worth evaluating for each process ‘involved. 

Integration of the packaging line into the plant 
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operation also has some disadvantages. These are 


as follows: 


1. Reduction in flexibility as to products manufactured. 
Careful market analysis and forecasting will help to minimize 
this disadvantage. The flexibility to handle all anticipated 
changes in product design and packaging must be the guiding 
consideration in the design of the system. 

2. Reduction in input flexibility to the packaging line. The 
input acceptable to a mechanized package line is almost as 
inflexible as the output. Packaging material changes in 
labels, cartons, product, product containers, etc., affect the 
ability of the system to operate acceptably. This can be 
minimized by careful design and planning, and possibly by the 
use of portable machinery. 

3. Reduction as to flexibility of scheduling. Change-over 
time for a product line in the case of complicated systems 
may require maintaining larger inventories of packaged goods 
than ordinarily deemed necessary. 

4. The need for fast reaction time. Although mechaniza- 
tion enables the plant to produce products in large quantities, 
each minute of downtime represents a correspondingly longer 
interruption in the delivery of finished goods to the ware- 
house. Therefore, planning and scheduling of products and 
machines must be carefully integrated, and downtime must 
be held to an absolute minimum. Control and planning of 
preventive maintenance is also vital. Equally important is 
continuous inspection, adequate storage areas for rejects, and 
rapid response to the correction of malfunctions and the ar- 
rangements for feedback of corrected or adjusted rejects. 


Integration of the packaging line into the plant 
operations requires careful mechanization of the 
feeds to the line and the removal of work from the 
line. The mechanization of the input feeds and work 
removal from the line has the effect of increasing 
equipment utilization. In a certain plant it has been 
found that equipment utilization was increased from 
60 to 80 per cent (an increase of 33 per cent) by 


the mechanization of input and removal of work 
from the line. 

Automatic application of the packaging materials, 
automatic fastening (gluing, binding, stapling, etc.), 
automatic marking (identification, shipping labels), 
and automatic dispatching to shipping are advantages 
to be gained by mechanization. The benefits that 
accrue—reduction in labor, uniformity of packaging, 
faster handling of the product, improved quality, 
and a reduction in damaged goods—generally far 
outweigh the attendant disadvantages. By proper 
integration and design the disadvantages are mini- 
mized. 

Fig. 1 depicts the various factors which have to be 
considered when integrating the packaging line into 
plant operations. The packaging line is depicted as 
the central theme in plant operations in order to 
focus attention on all factors which affect the line. 
How does each factor affect the design of the pack- 
aging line? 


> Management and Sales 


Before it is possible to ascertain the degree with 
which the packaging line should be integrated into 
the plant operations, it is necessary to obtain data 
from management and sales as to their forecast of 
requirements for the individual products. The first 
requirement is a projected three to five year forecast 
of sales for each product, in an effort to determine 
the daily rates of each product and the total num- 
ber of different items to be produced. For example, 
this forecast should answer the following questions: 
Which items are growth items? Which items in all 
probability will be dropped or changed? Which items 


Fig. 2—Partition, in background, separates packaging and warehousing areas. In 
the warehousing area, shown, bottles to be filled are placed on a conveyor leading 


to the packaging area. 


Filled cartons containing finished packaged products are 


removed from the conveyor coming from the packaging area. 
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Fig. 3—Packaging area is located on opposite side of partition shown in Fig. 2. As 
indicated, this partitioned arrangement enables the actual packaging area to be as 


clean and as attractive as is desired. 


will be modified due to the changing market condi- 
tions? What are the prospects for the addition of 
new items? 

Once these questions have been answered and 
management has indicated the number of hours or 
shifts the plant is to operate per day, it becomes 
possible to determine the estimated packaging line 
utilization. 

Management must set forth clear definitions of 
the responsibility of the various departments with 
regard to the packaging line. Fields of endeavor, 
such as production, engineering, package design, 
delivery of the packaging materials to the point of 
use, maintenance services on the line, setup services, 
waste accountability, disposal of rejects, quality con 
trol, housekeeping, and other related activities, must 
be adequately defined and personnel designated to 
handle them. 

To facilitate this designation of responsibilities, it 
is imperative that the responsible parties in produc- 
tion, engineering, quality control, and package de- 
sign meet together and evolve an arrangement which 
integrates the activities of each section into the whole 
program. 


> Manufacturing 


The manufacturing operation influences the pack- 
aging line with relationship to the flow of materials 
from the production area to the packaging line. If 
the product is made by a batch process, a sufficient 
storage area must be provided for backup of the pack- 
aging line so as to permit the line to operate with- 
out delays due to supply of the product to the point 
of application. If manufacturing is a continuous op- 
eration, then balancing of the output of each opera- 


tion must be carefully integrated. Depending on 
the product manufactured, extremes are encountered 
which provide a tremendous range in the integration 
These involve from a three to six months 
aging prior to packaging of the product manufactured 
to an instantaneous filling and packaging operation 
after production 


process. 


Generally, it is improbable, due to marketing 
changes, that each packaging line will be operated 
continuously year-in and year-out using the same 
product or packaging technique. This means that 
ease of change-over from one product or packaging 
technique to another is imperative. The more often 
change-overs are required, the less automated a pack- 
aging line can become. By analysis, this problem 
can be greatly reduced by careful classification of 
the types of packaging operations required for the 
particular plant in question. Often the different 
setups for a particular packaging line can be re- 
duced to, say, four or five variations. By the proper 
design or selection of packaging equipment, it is 
possible to insert in the line that machine which is 
required for the particular setup in question. This 
means that these machines must be portable and of 
the exact size to fit into the space required. Careful 
planning and design ahead of time will insure ease 
of change with minimum downtime. Planning and 
scheduling becomes a crucial operation between the 
manufacturing, engineering, and packaging groups; 
and the success of the packaging line hinges on the 
ability of these groups to work together harmoni- 
ously. 

In some operations, packaging of materials in- 
cludes the actual filling of tubes, bottles, etc., and 
in many cases requires that the change-over from 
one product to another involves cleaning out of all 
lines and changing of packaging materials. The 
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design of such an installation is of prime importance, 
so that cleaning out can be handled with dispatch 
and changing of packaging materials can be com- 
pleted with a minimum of lost time and motion. 


> Package Desian 


Generally speaking, the more highly automated 
the packaging line becomes, the more difficult and 
expensive it is to accommodate package and style 
changes. The problem is to provide sufficient flexi- 
bility in automated machinery to accommodate 
changes. The personnel responsible for package de- 
sign must be consulted before equipment is purchased 
to determine possible trends in package design over 
the 3 to 5 year span. In many cases, compromises 
can be effected which will permit the use of a par- 
ticular piece of equipment for its entire life with very 
minor modifications. Sometimes this involves a 
good bit of “blue sky” planning to realize these 
benefits. The full range of package designs should 
be explored prior to setting up of the packaging line 
itself. Many factors are affected by the size of the 
package required. Package design and future antici- 
pated changes will materially affect the special re- 
quirements, conveyor sizes, power requirements, ma- 
chinery cost, etc. The extent to which “reshippers” 
will be used in relationship to new materials should 


also be known in order to provide for adequate han- 
dling facilities. 


> Quality Control 


Ultimately, package quality must reflect the equip- 
ment and methods used. Therefore, before quality 
standards can be established, it is necessary that the 
desired quality be factored into the actual design of 
the equipment and methods used. For example, if 
vibration of a conveyor belt in a particular applica- 
tion produces ripples on the surface of a solidifying 
material in its ultimate package, then quality con- 
trol cannot expect to attain a smooth flat surface of 
the final material because it is beyond the capability 
of the machine to produce it. It is necessary for 
quality control to specify exactly what is required 
in the way of a quality finished product so that 
the machine and equipment can be designed to pro- 
duce the product. Sometimes it becomes necessary, 
because of equipment limitations, to compromise on 
quality to a certain extent. Generally, however, 
once the quality has been established, machinery 
and equipment can be designed to accommodate 
such specifications. 

Under the general heading of quality control, 
consideration must also be given to the method to 
be used for inspection. This will include the han- 


Fig. 4—In order picking area, various numbers of car- 
tons from each line are combined in meeting shipping 
requirements. Extensive use of gravity conveyor racks 
in an automatic system is illustrated. i 
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dling of rejects, the reworking of the individual items, 
and the ultimate repositioning on the packaging 
line. In the layout of the line it is often possible 
to install a rework loop which permits rejects to be 
accumulated, and then reworked preparatory to re- 
positioning on the packaging line. By the proper 
allowance of a work area for these rejects, the flow 
of material is not affected, and the line production 
rate is maintained. For those rejects that cannot 
be reworked, it becomes necessary to provide for 
handling and classification either as waste or as 
reclaimable, in part or in whole. These operations, 
by their very nature, should be handled away from 
the packaging line proper in order not to clutter up 
and confuse the packaging areas. 


> Storage and Housekeeping 


Two of the very vital adjuncts of a successful in- 
tegrated packaging line are the availability of the 
storage facilities and the degree with which house- 
keeping is maintained. Proximity of the storage ma- 
terials at the point of use is desirable. The quality 
of the finished product, production rate, the ease 
of change-over, and the dispatch with which the 
productivity is maintained are a direct function of 
the convenience of the storage materials at the 
point-of-use and the housekeeping around the pack- 
aging line. It can be difficult to maintain good 
housekeeping when many packaging materials are 
required. Considering boxes, separators, labels, 
wrappers, containers, etc., along with rejects and 
rework items, housekeeping and general storage can 
become over-burdening unless provisions have been 
built into the actual plant layout. The type and 
amount of space required for the storage of materials 
will depend upon the quantity and frequency of use, 
as well as dependability of supply. 

One way to improve on the storage and house- 
keeping problems is to utilize U-shaped packaging 





lines as indicated by Fig. 2 and 3. In this opera 
tion, materials handling, both the supplying of bot 
tles to the packaging line and the product ware 
housing, is handled on one side of a partition sepa 
rating the warehousing area from the packaging area, 
Fig. 2. Only those materials actually used during 
packaging are allowed in the packaging area, Fig. 3. 
This has the effect of keeping the natural require 
ments of cardboard boxes and similar packaging 
materials out of the main packaging area itself. This 
technique, of course, cannot be used in many in 
stances, but by proper study of detailed flow dia 
grams, it is possible to design a packaging line 
which will take into account and prepare for the re 
quired materials. 


> Packaging Line Environment 


The following considerations must be evaluated 
when considering the environment in which the 
packaging line is installed: 


1. Air Conditioning. It must be ascertained if humidity af 
fects the product and if it is necessary to remove excessive 
heat produced by equipment, such as ovens, required for 
the packaging operation. There is also the problem of clean! 
ness (dust-free atmosphere, sterile atmosphere, etc.). En 
ployee comfort should also be considered. 


2. Lighting. 


The degree of illumination required in foot 
candles at the work surface must be established, and areas 
requiring special lighting, such as for inspection, must be 


known 


}. Ease of cleaning. It is necessary that the packaging lin« 
be so designed and laid out that quick and easy cleaning is 
possible without disruption of the packaging operation 

4. Proximity to facilities. Typical items include: Wash 
rooms, cafeteria, rest areas, maintenance shops, and support 
areas such as quality control, engineering, production, et 


Fig. 5—Conveyor storage sys- 
tem, illustrated in Fig. 4, is 
controlled from this panel. 
Operator indicates desired 
quantities of each product, 
which are then automatically 
released by the several stor- 
age conveyor lines affected. 


rrounding tiveness of 


indings is importan Attractive 
gs are also cond usekeeping and 


pride of workmanship 


> Packaging Machinery 


The proper design of the packaging machinery, 
and the degree of automation of the packaging line, 
will depend upon an economic analysis. The higher 
the rate of production, and the longer the anticipated 
run of production, the more automated the packag 
ing line can become. Often the use of automated 
portable machinery will permit a maximum of auto 
mation for a product line which is subject to changes 
of production at periodic intervals. The portable 
machinery can be moved from package line to pack 
age line to fulfill the requirements of the particular 
line involved. In places where it is not advan 
tageous to use portable machinery, the selection of 
machinery with built-in flexibility 


for modification is desirable. In this manner, ad 


and capability 
justments can be made to compensate for minor 
changes in packaging requirements. This revamp 
ing of packaging machinery should be easy to ac 
complish, otherwise downtime for the line in ques 
tion will be high 

For a packaging line which is expected to run for 
an extended period of time, the application of spe 
machinery becomes 
manufacturers in the United 


automated 
There are several 


cialized practical 
States who are capable of designing automated ma 


chinery to suit practically all packaging require 


ments. In specialized machinery it becomes prac 
tical to combine several packaging operations with 
in the single machine and thus conserve space. Ii 
the economics of the packaging line can justify such 
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a machine, then it becomes advisable to employ 
packaging materials which come in continuous strips 
and are cut off by the machine itself, rather than 
to use materials which are supplied for each indi- 
vidual package separately. By using this technique, 
it is possible to reduce the materials handling prob- 
lem associated with all packaging machines. 

A most important aspect of an automated pack- 
aging line is to design each machine used in the 
line to accept the same rate of production. Often 
there is one machine in the line which produces a 
“bottleneck” in the system. Generally, this condi- 
tion is not apparent at first, but comes as a result of 
continuous pressure over the course of several years 
to speed up production in an effort to reduce unit 
costs. If the machine cannot be adjusted to accept 
the higher production rate, then it becomes necessary 
to provide two machines in parallel at the bottle- 
neck. This not only increases the floor space re- 
quirements, but complicates the flow of material to 
and from this area. 


> Control Systems 


A carefully designed control system is of primary 
importance in the successful integration of the pack- 
aging line into the plant operation. There are sev- 
eral aspects to the control system which must be 
considered. Machine speeds must be synchronized 
for all units in the packaging line to insure that the 
material flow will not back up at any one point. 
This can be accomplished in several ways, one of 
which is to use line shafting with power take-offs 
at the desired points. Equipment can be provided 
with automatic features, such as the use of photo- 
electric actuated devices for removal of rejects and 
probes to sense gaps in the flow of material to the 
machine. These probes will signal the machine to 
skip one or more operations, depending on the num- 
ber of spaces between items to be packaged. Ade- 
quate controls should be provided for removing re- 
jects and accepting reworked materials. 

Machines should include safeguards such as shear 
pins, torque limiters, etc., to limit the damage caused 
by malfunctions. Automatic lubrication 
should be installed to prevent excessive wear at 
bearing points on the machine. 


systems 


Care must be exercised to keep the control systems 
simple, in order to reduce maintenance and proba- 
bility of malfunction. With a_ highly-automated 
line, controls are vital to satisfactory operation, since 
they can sense trouble long before an operator could 
push the proper button to stop the sequence of op- 
eration. If the controls are kept simple, experience 
has shown that supervision of the machine is re- 
duced. 


> Shipping 


The final aspect of a successfully automated and 
integrated packaging line operation is an automatic 
order picking system for the loading of the packaged 
goods into transportation vehicles. Fig. 4 and 5 de- 
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pict a highly-automated order picking system for 
the Lambert-Hudnut Mfg. Laboratories Inc., Lititz, 
Pa. This system, Fig. 4, is capable of selecting any 
one of 20 different products and delivering the proper 
number of that particular product, along with a 
chosen number of any other of the 19 products di- 
rectly to the truck platform without further ma- 
terials handling by plant personnel. The employee 
shown at the operating console, Fig. 5, has just 
selected from his order sheet the number of cartons 
of each type of material ordered; he has entered 
these quantities on the control console preparatory 
to pushing the start button which will automatically 
feed the proper number of cartons of each product 
to the truck without further attention. The only 
other personnel requirements for this order picking 
system are two employees who keep the gravity con- 
veyors filled with the particular carton that each is 
to handle. 

The average time to complete a truck shipment 
and completely pack the trailer varies from three- 
quarters of an hour to one and one-half hours, de- 
pending on the size and weight of each carton. Adop- 
tion of this system has markedly reduced the man- 
power requirements in the shipping area. ‘The eco- 
nomical use of such a system is relegated to the 
shipment of high volume items only. A movement 
of low volume cartons cannot be justified due to 
the expense of the installation. 


> Packaging Line Layout 


A properly designed packaging line layout is es- 
sential to the efficient operation, and all other plant 
operations must be grouped so as not to favor one 
operation over another. The information high- 
lighted in ths article must be carefully considered for 
plant layout. 

Integrating the packaging line into the manufac- 
turing process presents problems which are peculiar 
to each plant. The success of the installation will 
depend to a large degree upon the amount of valid 
information which the designers possess when the 
plans are prepared prior to construction. It is ex- 
tremely vital that all parties concerned adequately 
appraise their situation and affiliation with the pack- 
aging line in order to provide the information neces- 
sary. 

As the packaging line becomes more automated, 
the capital cost of the equipment involved becomes 
appreciable. Therefore, it is necessary that the cor- 
rect information be obtained prior to making any 
commitments. One point deserves reiteration: It is 
essential to bear in mind that each plant has prob- 
lems which are unique to its own operation, and 
therefore requires special attention to details in order 
to obtain a successful operation. This is really the 
key to any successful integration of packaging to the 
plant operations; namely, attention to detail. 
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Fig. 1—Electrical and pneumatic controls for two pellet 
mills, left, are centralized in floor enclosure, right. The 
controls regulate the load on the pellet mill drive motors 
and maintain optimum material temperatures for maxi- 
mum pellet quality and yield. 


MOTOR LOAD 
FLOW RATE 
TEMPERATURE 


CONTROLLED FOR 


AUTOMATIC FEED PELLETING 


Some of the control schemes that can be formed from available 


electrical, pneumatic, and electropneumatic components are illus- 


trated in this description of two automated pellet mill installa- 


tions. Variables that are controlled automatically include solid 
and liquid feed rates, temperature, and motor load. Interlocks 
ensure safety of operations and proper processing sequence at 


all times. 


AUTOMATIC control schemes recently adopt 

ed by McMillen Feed Mills, Div., Central 

Soya Co., have resulted in improved safety of 
operations and increased output for two types of 
feed pelleting processes. In one application, elec- 
trical and pneumatic controls permit a_pelleting 
mill to operate at peak horsepower and maintain 
optimum mash temperatures without danger of 
plugging. In the second application, a more elabo- 
rate electropneumatic control system provides the 
additional ability to automatically add liquids to 
the mash in predetermined ratio to the dry weight 
of the material being fed. The control systems were 


Fig. 2—Simplified diagram illustrates major machine 
and control elements used in pellet mill installation of 
Fig. 1. Load on pellet mill drive motor is controlled by 
varying speed of feed screw delivering material to 
the mill. 
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developed by engineers of Sprout, Waldron & Co. 
Inc., and are used with 100-horsepower pellet mills 
manufactured by that company. 


> Electrical and Pneumatic Controls 


Two pellet mills have been equipped with elec- 
trical and pneumatic controls at the Camp Hill, 
Pa., plant of McMillen Feed Mills, Fig. 1. The con- 
trols permit automatic operation of the mills with- 
out the need for constant operator attention. Ac- 
cording to McMillen personnel, it is possible for one 
operator to attend as many as ten such mills under 
optimum conditions. 

A block diagram of the system, Fig. 2, indicates 
the functions performed by the controls. One of 
these functions involves adjusting the speed of the 
mash feed screw so as to maintain a preset load 
on the drive motor for the pellet mill. This is ac- 
complished by an electrical circuit that includes a 
current transformer, a load controller, and a speed 
selector, Fig. 2. 


: 


KEY TO VALVES 
Vi-V2-V3-V4- Solenoid operated 3-way, two position, 
directional contro! valves. 
V5-Pneumatically operated steam valve. 


V6-Pheumatically operated liquid control valve. 
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The current transformer senses the electrical cur- 
rent in one power lead of the pellet mill drive mo- 
tor. Output of the current transformer is fed to the 
load controller, where it acts upon a series of relays 
that provide three types of control actions: 


1. If the load on the drive motor should drop below a 
preset value, indicating an empty mash bin or formation of 
a material bridge, a low load limit relay in the load con- 
troller will drop out. This will energize the speed selector 
and adjust a variable speed drive for minimum feed screw 
speed. Additional contacts on the low load limit relay will 
de-energize the solenoid of a control valve, and the steam 
supply to the pellet mill will be shut off. When the con- 
dition causing a material shortage has been corrected, the 
low load limit relay is automatically energized by an in- 
crease in the load, and the feed screw speed and steam flow 
rate are restored to automatic control. 

2. A high load limit relay in the load controller is set 
to trip at 150 to 175 per cent of full-load drive motor cur- 
rent. When this relay trips, the pellet mill is about to plug. 
To give the mill an opportunity to clear itself of the over- 
load, the feed screw is stopped and the steam flow is cut 
off by the high load limit relay. Usually, the pellet mill 
clears itself and runs empty until an operator again starts 
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the feed screw motor. This action also energizes the solenoid 
of the steam control valve, and steam is again admitted to 
the process 

3. A third relay in the load controller decides when the 
feed screw speed should be increased or decreased to main 
tain a preset load on the pellet mill drive motor under 
normal conditions. Typically, this relay might be set to 
maintain motor loads between 96 and 100 per cent of full 
load. High and low load limit contacts on the relay—work 
ing in conjunction with auxiliary control and time delay 
relays—operate the speed control motor when an adjustment 
of the feed screw speed is needed to maintain optimum 
loading of the drive motor. 


A second function performed by the control sys- 
tem, Fig. 2, is that of regulating the flow of steam 
to the process in order to maintain the temperature 
of the mash within preset limits. Control of mash 
temperature is necessary in order to ensure the pro- 
duction of high quality pellets at a maximum rate 
for the horsepower available. In this instance, pneu 
matic instruments and controls are used. 

A temperature bulb placed in the mash stream 
ahead of the pelleting die senses actual mash tem 
perature. A pneumatic recorder-controller receives 
signals from the bulb and compares them with a 
preset signal representing the desired mash tem 
perature. If a difference exists between the actual 
and desired temperatures, the recorder-controller 
will automatically reset the steam valve by means 
of an air signal. For example, if the mash is at too 
low a temperature, an air signal from the recorder 
controller will open the valve to admit more steam 
to the process. 

Use of a recording temperature controller pro 
vides permanent, 24-hour records of the tempera 
tures at which various mash formulations are pel 
leted. Thus, in the event of a customer complaint 
about the pellet quality of a certain feed, the tem 
perature record for that particular batch can be 
used as a basis for correcting the trouble in like 
batches formulated later. 


> Electropneumatic Controls 


At the Des Moines, Iowa, plant of McMillen Feed 
Mills, a more comprehensive control system has been 
installed, Fig. 3. This system performs all of the 
control functions of the Camp Hill setup and, in 
addition, has a provision for optionally adding liq- 
uids in percentage of dry weight of material fed 
from a belt. When the liquid dispensing feature 
is not required, the dry material may be fed di 
rectly from holding bins above the pellet mill. 

With the system operating without liquid ad 
dition, the load on the pellet mill drive motor is 
controlled by varying the speed of the feed screw 
in the feeder-conditioner. This is accomplished 


Fig. 4—Elementary diagram of electrical controls for 
system of Fig. 3 illustrates interlocking of control com- 
ponents to provide safe operations in preset sequence. 
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through operation of a pneumatic speed selector 
mounted on the variable speed drive for the feed 
screw, Fig. 3. 

In this type of operation, the speed selector re- 
ceives controlled air signals from a pneumatic re- 
corder-controller through solenoid operated valve 
V3. The control signals from the pneumatic instru- 
ment are derived by continuously comparing a pre- 
set pressure (representing a full-load drive motor 
condition) with an air pressure signal from an elec- 
tropneumatic transmitter (reflecting the actual drive 
motor load condition). When the two pressures 
are unequal, the control signal from the instrument 
to the speed selector will cause an appropriate ad- 
justment of the feed screw speed. Proportional and 
rate controls within the pneumatic recorder-con- 
troller determine the rate at which load correction 
takes place. 

When it is desired to add a liquid to the process, 
the load on the pellet mill is controlled by varying 
the position of the feed gate for a belt feeder, Fig. 
3. In this case, SOL 3 is de-energized and SOL | 
and SOL 2 are energized. Operation of valve V1 
by SOL | admits control signals from the pneu- 
matic recorder-controller to a pneumatic actuator. 
The actuator varies the position of the feed gate 
as required to maintain a constant pellet mill motor 
load. Operation of valve V2 by SOL 2 admits a 
fixed air pressure to the pneumatic speed selector, 
and the variable speed drive for the feed screw op- 
erates at a constant, high speed. 

To control liquid flow, a pneumatic scale head 
continuously weighs the material passing a sens- 
Air signals from the scale 
head operate a liquid control valve, V6, admitting 


ing device on the belt 


liquid to the process in preset proportion to the 


weight of material passing the sensing device. In 
this manner, a constant percentage of liquid to solid 
material is maintained even during fluctuations in 
solid material flow due to load variations. A pneu- 
matic recorder-integrator indicates material flow 
rates. 

Temperature control is accomplished in the same 
manner as in the example described previously. In 
this case, a dual recorder-controller is used so that 
pneumatic load and temperature control can be 
centralized in one instrument. Separate setting 
knobs and manual regulators are provided for each 
function. 


> Interlocked Operations 


Electrical, pneumatic, and electropneumatic con- 
trol schemes have been described for the automatic 
control of solid and liquid feed rates, temperature, 
and motor load. Supplementing these controls in 
the actual equipment are standard electrical com- 
ponents—pushbuttons, relays, and limit switches— 
that are interlocked so that the systems can be op- 
erated only in the proper sequence. In the Des 
Moines setup, for example, the pellet mill drive 
motor and a constant speed agitator motor must be 
operated before the variable speed feed screw mo 
tor can be started. When these units are operating, 
the pneumatic scale unit may be activated to con 
trol the feeding of a liquid component. The pellet 
mill drive motor must be loaded above the preset 
low load limit before steam can be admitted to the 
process. These relationships may be followed by re 
diagram for the ele 


ferring to the elementary 


trical controls, Fig. 4. 


swivel conveyor merges two flow paths - 


SPECIAL arran 
simplified handling and increased output for a flour baz- 
Richardson Scale Co. 


With the system, two men can fill and sew up to six 


gement of machines and conveyors has 


ging and bag sewing line built by 


teen 100-pound bags per minute 


The layout includes a short, swivel conveyor section 


placed at the Y-junction of two feed conveyors and a 
take-away conveyor (see diagram). The swivel conveyor 
section may adopt any of three positions: 1. In line with 
one of the feed conveyors. 2. In line with the other feed 
onveyor. 3. In line with the take-away conveyor. Purpose 


f the swivel section is to provide a means for automati- 


wivel conveyor 


either feed 


filled 


to the take-away conveyor. 


cally channeling bags from conveyor 


Equipment used in the line includes two flour scales 
and packers positioned over the feed conveyors, and a 
sewing machine located at a station along the take-away 
conveyor. In operation, one man stationed between the 
feed conveyors operates the two packers. When a bag 


filled 


by a packer, it automatically drops onto the associated 


has been with a predetermined weight of flour 


feed conveyor. The filled bag may then be transferred 
to the swivel conveyor section for routing to the take 
conveyor. Duty of the packer operator is to keep 


Filled 


conveyor 


away 


the packers supplied with empty bags. bags that 


have been transferred to the take-away move 


to a sewing station where the bags are closed by a sec- 


ond operator 
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APPLYING 
ADJUSTABLE-SPEED 
DRIVES 


Increasing complexity of modern manufacturing technology 
calls for more frequent application of adjustable-speed 


drives. Selection of the most economical drive for a particu- 


lar machine or process requires careful consideration. Major 
factors involved in making such a selection are discussed by 


the author. 


By E. C. WATSON, 


TODAY’S demands for more automatic proc- 
esses, closer quality control, and maximum 

production often lead to a requirement for 
some type of adjustable-speed drive. However, the 
number of different drives available can create a 
problem of selecting the one best suited to the needs 
of the application. 

There is no magic formula for selecting adjustable- 
speed drives. The choice is simply a matter of serv- 
ice and economy. In the final analysis, the decision 
is based on factors unique to each application. A 
few guidelines can be provided, however, as an aid 
in the proper selection from among several common 
types of adjustable-speed drives. In most cases the 
pertinent engineering factors will limit the choice to 
a few types, from which a final selection may be 
made using economic factors. 


> Drive Selection Factors 


The first step in selecting a unit is to determine 
all of the drive requirements. These requirements 
may be broken down into two categories—specific 
needs and desirable characteristics. In many cases 
a desirable characteristic may not be a prerequisite 
when economic factors are carefully evaluated. 

In Taste | are shown important characteristics 
of several common types of adjustable-speed drives. 
Typical drive questions that might be answered by 
reference to TABLE | include: 


1. What speed range is necessary over the normal 
operating range? The speed range is matched to ac- 


Based on a paper presented at the 24th Annual Machine Tool 
Electrification Forum sponsored by Westinghouse Electric Corp 
Pittsburgh, April 1960. 


84 


ring, Motor Dept., Westinghouse Electr Corp., Buffalo, N. Y 


tual drive requirements. Consider the possibility of 
using a limited operating speed range. Often, such 
a drive will be a more economical selection. 

2. Is a low, preset speed desired for jogging or 

creeping? Is creeping speed to be used for machine 
setup? 
3. What is the torque requirement? Is the drive 
constant torque, constant horsepower, or a combina 
tion? Care is needed in selecting torque require 
ments. Many drives provide constant torque, and, 
unless the load requirements match this, an excess 
capacity must be provided to supply the needs of 
the most severe operating condition. It is best to se- 
lect a drive that will most nearly match the load 
characteristics. > 

4. What type of enclosure is needed for the ro- 
tating member (motor), and for the control? Most 
machine tool applications require some type of en- 
closure or protection. Not all available drives can 
be fully enclosed. An enclosure with no greater pro 
tection than required leads to the most economical 
choice. 

5. What speed control signal will be available— 
manual or automatic? If automatic, what is the form 
of the signal? 

6. Is braking required? If so, is it regenerative 
(overhauling), dynamic (soft stop), or external (me- 
chanical )? 

7. Is multiple motor operation required for track- 
ing? 

8. Is parallel operation (more than one motor on 
a common load) required? 


9. Are controlled acceleration or deceleration in- 
cluded in the requirements? If so, what rate of ac- 
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Multispeed 
ac Motor 


Wound Rotor 
ac Motor 


Normal Speed 
Range 


Maximum of | 2 to 1 
4 discrete 


speeds 


Adjustable Voltuge dc drive 


M-g Set 
Power Supply 


8 to 1 
or 
4 to 1? 


Static 
Power Supply 
8 to lI! 


or 
4 to 1? 


Electromagnetic 
Drive 


34 to 1 (2 pole) 


17 to 1 (4 pole) 


LL tt LA 


Low Speed No 
for Jogging 


Yes Yes 


No? 


LL LLLLXLL LL tt 


Torque 
Availability 


Constant 
torque 


Constant 
torque 


Constant 
torque or 
horsepower 


Enclosure All All All 
Availability 


Speed Control 
Means 


Steps using 
line starter 


Steps using 
power 
contactors 


Speed Regulation 5 per cent Poor 5 to 7% 


per cent 


Braking 
a) Regenerative 
b) Dynamic 
c) External 


Yes No 
Yes 
Yes 


Multiple Motor 
Operation 


Yes 


Parallel Motor Yes 


Operation 


Controlled No 
Acceleration & 
Deceleration 


LL  —— 


1-500 


Horsepower Ratings 1-500 7-500 





Efficiency at - 
a) Top Speed 
b) Full Torque 


85-90% 
83-85% 


80-85% 
29% 


80-85% 
73-78% 


Rheostat or 
potentiometer 


Constant 
horsepower 


All 


Field 
rheostat 


10 to 15 
per cent 


No 


Yes 


1-500 


80-85% 
83-87% 


~+ 


Yes 


Constant 
torque or 
horsepower 


All 


Rheostat or 
potentiometer 


+5 per cent 
with regulator 


Yes 
Yes 
Yes 
Yes 


Yes 


Yes 


1-500 


63-73% 


60-67% 


Yes 


Constant 
torque or 
horsepower 


All 


Rheostat or 
potentiometer 


+5 per cent 
with regulator 


No 


Yes 


Constant 
torque 


Open* 


Rheostat or 
potentiometer 


+2 per cent 
with regulator 





| Yes 


Yes 


Acceleration 
only 


1-200 


70-80% 
60-70% 





Power Units ac motor ac motor ac motor, 


dc motor, and 


rectifier 


Rotor Inertia® 60% 9% 175% 


Number of Com- None 
mutators or Slip 


1 slip ring 


assembly 1 slip ring 


Rectifier and 
de motor 


ac motor, 
de generator, 


and dc motor 


Reactor, 
rectifier, and 
dec motor 





1 commutator 


100% 6 


1 commutator 


= 


net 


100% 


100% 


eee 


4 and up 


80-85% 
29% 
ac motor and 


electromagnetic 
coupling 


S% 





> 


2 commutators 


1 commutator 


None 


Ring Assemblies 


assembly 


Starting Torque’ 


200-300% 


200-300% 200% 200-300% 


celeration and/or deceleration is needed? Is the rate 
to be time or torque controlled? The need for con- 
trolling the rate of acceleration or deceleration is for 
the protection of the driven equipment or the drive. 
For the protection of the motor, the machine tool 
design engineer can provide equipment best suited 
for the drive chosen. Specifications for a particular 
application should list only the requirements for 
protecting the machine tool if the most economical 
solution is desired. 


10. Is a speed regulator needed for close regula- 
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200-300% 


tion? Speed regulators holding very close speed con- 
trol are available for all drives except ac multiple 
speed motors. Specification of regulators for closer 
regulations than those listed in Taste | will add to 
the initial cost, and the requirement for better regu- 
lation must be fully evaluated. 

11. What problems of maintenance should be con- 
sidered in selecting a drive? The cost of maintenance 
and operation should always be considered. How- 
ever, the determining factors are not easy to evalu- 
ate. Cost of power, which is reflected in the efficiency 
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ADJUSTABLE-SPEED DRIVES 


of the drive, is not always easy to determine but 
should not be overlooked. Cost of maintenance must 
include consideration of number and kind of wear- 
ing parts such as brushes, relays, bearings, etc. These 
factors are not always determinable by the machine 
tool builder, but they can and should be considered 
in comparing various adjustable-speed drives. 


> Common Types of Drives 


All adjustable-speed drives discussed are predicated 
on the availability of ac power. In addition, the term 
“drive” includes the necessary conversion equipment 
to produce adjustable speed. The most common ad- 
justable-speed drives are: 1. Multispeed ac motor. 
2. Wound rotor ac motor. 3. Modified Kraemer 
drive. 4. Constant voltage de motor. 5. Adjustable 
voltage dc drive with motor-generator set. 6. Ad- 
justable voltage dc drive with static power supply. 
7. Electromagnetic drive. 

Multispeed ac Motor. Strictly speaking, this is 
not an adjustable-speed drive—it is an ac motor with 
a fixed number (usually two or four) of speeds. No 
adjustment is available between steps. If discrete 
speeds, not exceeding four, can satisfy the require 
ments of the drive, then the multispeed ac motor is 
usually the best economic choice. This drive is 
usually not sufficient for precise machine tools re- 
quiring adjustable speed. It uses a standard motor 
construction with multiple windings to secure the 
speed combination required. Typical speed-torque 
relationships are shown in Fig. |. 

Wound Rotor ac Motor. Speed control of a wound 
rotor motor is obtained by varying the resistance in 


series with the secondary winding. Theoretically, 


Per Cent Speed 


100 200 
Fer Cent Rated Torque 


the available speed range is large. However, regula 
tion is relatively poor since, under light load con- 
ditions, the motor approaches synchronous speed. 
From a practical standpoint, therefore, the drive 
is limited to a 2:1 speed range. Efficiency drops as 
speed decreases since relatively large amounts of 
power are dissipated in the secondary resistances. 
In Fig. 2 are shown typical speed-torque character- 
istics of wound rotor motors with different amounts 
of resistance in their secondary circuits. 

Modified Kraemer Drive. This drive consists of a 
wound rotor ac component, a dc component mount 
ed on or connected to the same shaft, and a rectifier 
which converts the ac power from the secondary ol 
the wound rotor component to dc. The de power 
is then applied to the armature of the dc component 

By varying the field excitation to the de com 
ponent, an adjustable speed is obtained. The unit 
can be designed to have either constant horsepower 
or constant torque over the entire speed range, Fig. 3. 
In addition, the field power supply can be modified 
to work on most signal systems for automatic or 
preprogrammed speed controls. A fixed low speed 
for jogging or creeping is obtained easily, using the 
dc motor portion 

The rotating components use standard ac and d 
motor construction. Models of this drive are avail 
able in all standard enclosures from dripproof to 
totally They 
pactness, high efficiency throughout the speed range, 


enclosed, fan-cooled. feature com 
good inherent regulation (5 to 7\% per cent), and 
ease of changing speed using a simple field rheostat 
The drive is normally limited in speed range to 3:1 
It cannot be used for regenerative loads, but dynamic 
braking can be added for quick slowing or stopping 
This drive has relatively high efficiency (80 to 90 
per cent) over its entire speed range. 

. 

Constant Voltage dec Motor. This is a drive where 
constant voltage dc power is supplied by a motor 


100 200 
Per Cent Roted Torque 


Fig. 1—Althcugh not strictly an adjustable-speed drive, 
the multispeed ac motor performs usefully in many 
general machine applications. Speed-torque relation- 
ships for a typical four-speed motor are shown. Vertical 
dashed line illustrates constant torque capability. 


Fig. 2—A wound rotor motor can have a wide variety 
of speed-torque characteristics, depending upon the 
value of resistance inserted in its secondary circuit. 
Maximum starting torque can be with rela- 
tively little increase over full-load current. 
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generator set or rectifier with, in some cases, a trans- 
former. Speed adjustment is obtained by varying 
the field of the de motor. 

The drive provides constant horsepower operation, 
Fig. 4, with slightly greater regulation than a stand- 
ard de motor. The limitation of the drive rests with 
the speed range available from the de motor, which 
is usually 4:1. Special designs and ratings can be 
made for speed ranges of 6:1 and 8:1. The unit 
cannot be used for regenerative loads, but dynamic 
braking can be included. 

Adjustable Voltage dc Drive with Motor-Gen- 
erator Set. The classic way of obtaining adjustable 
speed has been to use an adjustable voltage de drive. 
This uses a motor-generator (m-g) set to supply 
direct current to a de motor. Speed control is ob- 
tained by a combination of generator voltage con- 
trol and motor field control. 

The adjustable voltage system is flexible, and 


100 200 300 


Per Cent Rated Torque 


Fig. 3—Modified Kraemer drives are capable of either 
constant torque or constant horsepower operation. Nor- 
mal speed range is approximately 3 to 1. 


modifications can be made in the controls to adapt 
this drive to almost any adjustable-speed require- 
ment. The drive has average efficiency; it is not 
as high as that for some other drives, but not as low 
as for the wound rotor or electromagnetic drives at 
low speeds. This drive can be supplied with any 
de motor enclosure. By proper selection of the motor, 
both constant torque over the voltage range and 
constant horsepower over the field control range can 
be obtained, Fig. 5. 

Adjustable Voltage de Drive with Static Power 
Supply. An adjustable voltage de drive, using a 
static power supply, is also available. Speed-torque 
characteristics are the same as those in Fig. 5. Units 
employing reactors and silicon rectifiers provide the 
adjustable voltage supply. In addition to the features 
of the m-g set type drive, this unit offers: 


|. High efficiency (approximately 80 per cent at 


top speed). 
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2. Up to 50 per cent less floor space than the 
m-g set type. 

3. Requires no reduced voltage starters since the 
circuit is closed on unsaturated reactors having high 
impedance in the unsaturated state. 

4. Reduced maintenance through use of a static 
power supply. 

5. Plus or minus 5 per cent speed regulation can 
be obtained, provided by the adjustable potential 


exciter. 


The drive cannot be used on regenerative loads, 
but dynamic braking can be included for slowdown 
and stopping. 

Electromagnetic Drives. This type of adjustable- 
speed drive consists of a standard squirrel cage in- 
duction motor driving an electromagnetic coupling. 
The coupling has two rotating members and a field 
that is excited from a de power supply. With one 
member driven by the ac motor, excitation of the 
field produces eddy currents which cause the other 
member to rotate. Varying the field strength changes 
the slip and, hence, the output speed. The rotor 
connected to the output shaft has a large number 
of “interdigitated” poles of special shape to produce 
the most desirable torque characteristics. 

In order to avoid the use of slip rings, and thus 
increase reliability and reduce maintenance of the 
coupling, the field coil is mounted on the end bracket 
of the coupling and projects into an annular pocket 
in the rotor. The extra air gaps thus created be 
tween the coil support and the inner and outer sur 
faces of the annular pocket do not affect operation 
of the coupling. Significant eddy currents and torque 
are not produced at these air gaps because the gaps 
are smooth and do not produce flux concentrations. 

The drum in which the eddy currents (and hence 
heat) are generated is used as the constant speed 
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input member in order to obtain maximum cooling, 
even when the output member is running at re- 
duced speed. Both air and liquid-cooled couplings 
are available. 

Since good speed regulation is desirable in the 
drive, the field excitation system uses a simple reg- 
ulator operated by a voltage signal from an ac tach- 
ometer which is integrally built into the coupling. 
This provides speed control within plus or minus 
2 per cent of maximum drive speed with a 75 per 
cent load change. Long-time drift is within plus or 
minus | per cent. Special regulators are available to 
provide speeds within plus or minus 0.5, 0.25, and 
0.1 per cent. 

A wide speed range is available since the limita- 
tion in minimum speed is dependent only on the 
signal from the tachometer generator. Standard 








Fig. 6—Adijustable-speed, constant torque op- 
eration may be obtained with a standard 
squirrel cage induction motor equipped with 
an electromagnetic coupling. Speed range 
of a two pole unit is 34 to 1. 


drives can be varied as much as 17:1. The control 
is relatively simple since the power required in the 
field is low. Modifications can be made in the 
circuit to incorporate automatic or preprogrammed 
speed control. 

Speed-torque relationships for the electromagnetic 
drive are shown in Fig. 6. It has the following char- 
acteristics: 


1. The drive is not a torque multiplier. Hence, 
it can transmit only the torque of the ac motor. Thus, 
it is a constant-torque drive. 


2. Because the coupling must dissipate slip losses 
(or the difference between the input and output 
horsepower) as internal heat, drives rated over 15 
horsepower are usually limited thermally to inter- 
mittent duty at very low speeds. External means 
of cooling, such as circulating water, can overcome 
this limitation. If the drive must be enclosed due to 
dust or other foreign material, it may be necessary 
to use water for cooling the coupling. 

3. Due to the high slip losses at low speed, the 
efficiency is low at full torque. 


> Final Selection 


The selection of the best adjustable-speed drive 
for a given application is accomplished by knowing 
the possibilities of each drive and carefully matching 
the requirements of the machine tool to the char- 
acteristics of the drive. Final selection can be made 
when all economic factors of initial, operating, and 
maintenance costs have been evaluated. 


Fig. 5—Adjustable-voltage dc drives can sup- 
ply either constant torque or constant horse- 
power, depending upon adjustment of volt- 
age or field. Motor power may be supplied 
from motor-generator sets or static units. 
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One sound solution 

to the problem of quickly providing error free 
paper tapes to program equipment ranging from 
machine tools to satellite communications gear 
is Tally/Seattle’s Model 150 Tape Console. 


Tally tape consoles 
: are available in 
Here is a device which fully automates ) either vertical or 


horizontal cabinets 
tape production. It is the only unit available 
specifically intended for the high speed 
preparation, verification, and duplication of 
error free perforated tape. 


SIMPLIFY ann AUTOMATE 


PUNCHED PAPER TAPE PRODUCTION WITH THE NEW TALLY TAPE CONSOLE 


ENCODER KEYBOARD 


BIT DISPLAY 
3 CHANNEL 


; 6 DEC. DIGIT 
Schematic Arrangement DISPLAY 


of Components 
in Tally Tape Console 


Basically, the unit 
consists of an alpha 
numeric keyboard, 
control and comparison i eee | 
section with six-digit se eae 


: SHIFT READER #1 
decimal display, REGISTER ad —_ 
two tape readers and (6 position) CONTROLS 


one tape perforator. 


ooo ooo0°0 


PUNCH 
READER #2 


ADVANTAGES... 


1. Overall system flexibility and versatility with 3. Produces accurate and complete copy with- 
full operator control. out overpunching, cutting, or splicing of tapes. 


2. Keyboard entry to shift register and visual 4. Tape to tape duplication and/or verification 
display which lets the operator edit keyed in- at up to sixty characters per second. 
formation prior to actual tape punching. 


Want more information? Your nearby Tally engineering representative will be glad to provide 
you with complete technical information or you may write directly to Department 3-06. 


See us at Wescon, Booth 552 


SPECIFICATIONS — OPERATING SPEED: Variable from 0-60 characters per second. 
STANDARD CODE CHANNELS: 5, 6, 7, or 8. STANDARD TAPE WIDTHS: 0.687, 
0.875 and 1.000 inch (interchangeable). SUPPLY AND TAKE-UP: 6” reel for 400’ 


maximum; 10” reel for 1000’ maximum; Fan Fold for 400’ maximum. CODE HOLE REGISTER CORPORATION 
SIZE: 0.072” diameter on standard 0.1” centers. FEED HOLE SIZE: 0.047” diameter. 1310 Mercer Street 

ALIGNMENT: Code holes and feed holes have a common center line. POWER 

REQUIREMENTS: 117 vac +10%, 60 cps, 500 watts. DIMENSIONS: 5144” H x Seattle, Washington 

20%” W x 23%”. PRICE, f.0.b. Seattle: $8,000. Phone: MAin 4-0760 


AvtomatTion—July 1960 Circle 682 on Page 19 





ls punched tape really 
aaem olentt input medium 
for numerical control: 


eee? * 

ee 

ae & 
seeeaeeee 8 % ee 


ar@® 
se 0° 
a 


(3 out of 4 machine tool makers say yes!) 


Although 8-channel punched paper 2) Paper tape is continuous. Unlike cards, it can’t get out 
tape is only one of several numerical of order. 

control input media, it is fast be- 3) Paper tape is easy to program—preparation, verification, 
coming the standard. Better than and reproduction of tapes are all handled on one inex 
three-quarters of all builders of pensive machine, the 


Friden Flexowriter® (illustrated). 
numerically-controlled machine 


For the machine tool buyer, standardization on paper tape 
tools now offer punched paper tape 

control. Why the swing to punched 
paper tape? There are three fundamental reasons: 


means great savings. It’s so much easier (and less expensive ) 

when one input system can control all of the numerically- 

controlled machines in a given plant. 

1) Paper tape coding is visible, tangible. You can see it, If you’re thinking numerical control, you'll be way ahead to 
touch it, and with practice even read it. think punched paper tape. € 


1960. FRIDEN IN 


— tiie — is ie ot 
SALES. SERVICE AND INSTRUCTION THROUGHOUT THE U. S. AND THE WORLD 
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equipment 


Machines and plant equipment for more automatic operations. 


For detailed information and literature, use card Page 19. 


Tracer Controlled Shape Cutter 


SHAPE-cutting machine can ac- 
curately reproduce metal parts from 
single exact size pencil or ink draw- 
ings. Designed by Linde Co., Div., 
Union Carbide Corp., 270 Park 
Ave., New York 17, N. Y., Model 
CM-56 features a drive principle 
(designated Roller Drive) which re- 
moves the drive wheel from the tem- 
plate table. With this machine, a 
main rail carriage running on the 
carries another pair ol 
rails supporting the transverse car- 
riage. Both carriages can follow and 
cut metal parts and forms of any 
shape, or either carriage can be 
locked. This makes it possible to 
produce straight and accurate cuts 
parallel to the main rails or at ex- 
actly 90 degrees to the main rails. 

The photocell tracer with built-in 


main rails 


kerf adjustment follows sketches on 
ordinary paper. Drawings of parts 
are made or traced in the exact size 
of the part desired. The kerf com- 
pensator dial is then set for the 
plate thickness being cut and com- 
pensates for kerfs up to !4-inch 
wide, so that reproduced parts are 
exactly the same size as the line 
drawing. Wear on templates and 
cover sheets is eliminated since 
neither the machine nor tracer comes 
in contact with the drawing or trac- 
ing surface. Tracing accuracy is 
+0.005-inch. Ordinary light, sun- 
light, or shadows do not interfere 
with the precision operation of the 
tracer. The tracer can negotiate 90- 
degree turns with 1/16-inch radius 
at speeds up to 16 ipm and 90-de- 
gree turns with !,-inch radius at 


Shape-cutting machine has a patented drive principle which removes 


the drive wheel from the template table 


tion can carry up to 6 torches 
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The machine in the illustra 


speeds up to 27 ipm. 

Three models are available. The 
10-foot model carries up to 8 
torches, the 7!/-foot model up to 
6 torches, and the 5-foot model up 
to 4 torches, Preheat gases and cut- 
ting oxygen are controlled by sole- 


The photocell tracer is being guided 
by an exact size pencil sketch on or- 
dinary paper. The shape that is be- 
ing reproduced is the one shown in 
the other illustration 


noid valves large enough to as- 
sure an adequate gas supply for 
multitorch operations. Each torch 
has an individual cutting oxygen 
solenoid valve to assure instanta- 
neous shut-off of gas, eliminating 
overrun at the end of a cut. Valves 
are controlled by electric switches 
on the control panel. Each torch 
has individual valves for fine ad- 
justment of the preheat gases and a 
shut-off valve for the cutting oxy- 
gen. Motorized torch holders pro- 


9] 





vide automatic up and down ad- 
justment of all torches. An auto- 
matic height adjustment control is 
available, This unit rides the plate 
in front of the torches and senses 
deviations in levelness of the plate 
surface. The motorized torch hold- 
ers react instantly, lowering or rais- 
ing the torches to compensate for 
any deviation. 

Circle 401 on Page 19 


Tracer Lathe 


Machinery provides constant cut- 
ting speed at any point, regardless 
of contours. It is available in sizes 
from 2013 to 3220-37. The lathe 
headstock is equipped with a 24- 
speed transmission plus a variable 
speed drive which permits infinite- 
ly variable control of each speed, 
with automatic or manual speed 
control. Feature of the lathe is the 
operation technique designated 
“combined feeds.” It engages 
longitudinal and cross feed simul- 
taneously to give a straight tool 
path in a line. Then the hydraulic 
cylinder needs to provide only for 
the differences from this path to 
the actual contour being machined. 
Cross feed and longitudinal feed in 
a 1:1 ratio give a tool path at 45 
degrees to the centerline. Other 
features of the lathe include: End 
gearing to permit reduced feed rates 
for extremely critical surface fin- 
ishes; a cross-center facing arrange- 
ment that automatically brakes and 
stops the spindle as the tool reaches 
the center line, reverses and re- 
starts spindle rotation; and a special 
swivel arrangement that permits 
mounting of an _ integral type 
spindle for contour grinding. Lodge 
& Shipley Co., 3055 Colerain Ave., 
Cincinnati 25, Ohio. 

Circle 402 on Page 19 


Assembly Machine for Integral Motors 


Machine press-fits, rivets, or stakes 
complex assemblies, and injects a 
measured portion of fluid wicking, 
in a single operation. It is designed 
to automate the assembly and lubri- 
cation of end bells for fractional and 
integral horsepower motors up to 
100 hp. A typical electric motor end 
bell assembly consists of two end- 
caps, bearing bracket, thrust plate, 
plate, and retaining ring. It can also 
be used to assemble automotive dis- 
tributors and other small wick-fed 
bearing assemblies. Production rates 
are up to 750 assemblies per hour. 
With an indexing table, the unit 


designated Permapress, is adaptable 
to multistage assembly, Feature of 
the unit is the self-wicking lubricant 
which eliminates the need for hand 
inserting solid wicks. The lubricant, 
a blend of turbine grade oil and 
finely particled cellulose fibers, 85 
per cent oil by volume, is injected 
during the press’s cycle time. Vol- 
ume of the injection is controlled 
to within 2/10 of a gram. In the 
event of an error in the assembly 
or lubricating process, a sensing 
switch stops the press. Permawick 
Co., 5319 E. Outer Dr., Detroit 34, 
Mich. 

Circle 403 on Page 19 


Bundling Machine for Billets 


Equipment can package, into 
tight bundles, a wide range of pierc- 
ing billets, extrusion billets, and 
wire bars. Two machines used in 
tandem can handle round billets up 
to 5 inches in diameter and wire 
bars up to 4 inches square, in 
lengths up to 72 inches. The pro- 
vision of two machines in tandem 
allows one bundle to be strapped 
(either manually or by power 
strappers) and discharged, while 
the next bundle is being built up 
in the other machine. The round 
billets are bundled in a hexagonal 
pattern, while the square wire bars 
are stacked in a 
ment. 

In operation, a powered roller 
conveyor feeds the billets to the 


square arrange- 


bundling machine from such prior 
operations as casting, sawing, cup- 
ping, scalping, or inspection. The 
individual billets are picked up by 
a lifter and are moved by loading 
levers into a transfer arm. The 
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ead time cut over 50%— 
$3,000 saved on tooling with Hughes 


SURGMASTER| 


eel 


& 


Trouble-free operation; easy 
electrical maintenance: Transis- 
torized circuitry and modularized 
construction assures you uninter- 
rupted production with low power 
consumption; simple replacement 
andrepair. Noservice contract needed 
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Longer tape life with extra accu- 
racy: Sensitive photo-electric tape 
reader eliminates deformation of 
tape holes; reduces possibility of tape 
wear and tearing. No pneumatic 

hydraulic connections required 


for tape reading 
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HUGHES Industrial Systems Division, 
P.O. Box 90904, International Airport 
Station, Los Angeles 45, California 


HUGHES 


INDUSTRIAL SYSTEMS DIVISION 
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Easier set-up and program check- 
ing: Display lights on control panel 
indicate coordinate dimensions en package positions table at 180 inches 
abling operator to verify the accuracy per minute; repeatable accuracy 
of programming quickly and easily + 1002”, non-cumulative. Use of 
Control pane! human-engineered for tandard industrial electric motors 


naximum efficier operatior and tches assures quick repair 


Fast, accurate positioning; easy 
mechanical maintenance: Drive 


Circle 684 on Page 19 93 





stroke of the transfer arm is deter- 
mined by a signal obtained from 
the templet which actuates the au- 
tomatic program control. Once the 
transfer arm travel stops, the load- 
ing levers are retracted and the bil- 
let drops into the cradle. The arm 
then returns and is ready to pick 
up the next billet, repeating the 
cycle. Loma Machine Mfg. Co. 
Inc., 114 East 32nd St., New York 
16, N. Y. 


Circle 404 on Page 19 


Printing Weigher 


Device automatically weighs car- 
ton or container and stamps the 
weight directly on it. A complete 
unit can be furnished with convey- 
ors, walking beam, or other mecha- 
nisms which transfer the object from 
the load station, to the scale, to the 
stamping equipment and beyond if 
required. Production speeds to 600 
units per hour are possible, depend 
ing on the size of the package and 
the weight range. Wilson Automa- 
tion Co., 27101 Groesbeck Highway, 
P. O. Box 3855, Detroit 5, Mich. 

Circle 405 on Page 19 


Viscous Filler 


Line of automatic, high-speed 
filling machines is capable of inject- 


94 


ing viscous compounds into circular 
openings (such as molded shells) 
up to 2 inches in diameter. Various 
types of mastic of putty-like con- 
sistency are extruded in the form of 
a continuous band for injection into 
the components. The machines 
have variable volume-controlled fill- 
ing cycles that are compatible with 
the material being dispensed. In op- 
eration, parts to be filled are auto- 
matically fed from bulk hoppers at 
production rates ranging from 3000 
to 18,000 units per hour, depending 
on the characteristics of the parts 
to be filled and the specifications of 
the filling substance. Swanson-Erie 
Corp., 814 East 8th St., Erie, Pa. 
Circle 406 on Page 19 


Label Applicator 


Unit can 
labels from punched cards, magnetic 
tapes, plates, and stencils; to maga- 
zines, newspapers, tabloids, catalogs, 


apply preaddressed 


flyers, and other printed pieces at 
speeds of 30,000 pieces per hour. 
The labels can be in the form of 
roll strip, continuous pack form, and 
tape strip labels. Model SL can be 
adjusted for changes in label posi 
tion or piece thickness. The ro- 
tary-type head is equipped with a 
photoelectrically - controlled throw 
out which prevents lost labels. Zone, 
club, and singles separations can be 
automatically made on the variable 
speed conveyor. A_ reciprocating 
action feeding mechanism enables 
pieces to be fed at the same speeds 
as machine rollers, preventing jam- 
ups. Pieces can be added without 
stopping the machine, and label and 
glue supplies can be replenished 
while the machine is in operation. 
Cheshire Inc., 1644 N. Honore St., 
Chicago 22, IIl. 
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Extrusion Cutter 


Applicable for high-speed proc 
essing of extruded plastics, rubber, 
Model IV-S 


features a pinch-roll feed that is 


and other materials, 
synchronized with the action of the 
cutting blade. The pinch rolls are 


driven from the cutter motor 
through a variable speed transmis 
sion (to adjust length of cut) and 
through non-slip timing belts. Th: 
high-speed shaft has a rear exten 
sion, and on this is mounted a bal 
anced 20-lb flywheel and a driving 
pulley for the pinch-roll feed. The 
inertia of the rear flywheel rotating 
at up to 4000 rpm, added to the 
inertia of the 40-lb cutter head ro 
tating at about one quarter of that 
speed, provides a greater precision 
in the intervals between cuts by 
eliminating any minor variations in 
Foster & Allen 


Inc., 26 Commerce St., Chatham, 


N. J 


speed or pulsations. 
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Parts Cleaner 


Device is designed for use on as- 
sembly lines to clean parts such as 
diodes, transistors, pivots, vibrators, 
voltage regulators, and vacuum tube 
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The sensational Cenozoic Towel Fold-o-matic, 
Piltdown-Patented in 113,003 B.C. 
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This backward look at the backward days of automation is lovingly dedicated to industry 
everywhere by Barkley and Dexter with this reminder: that industry anywhere can progress 

and profit from the forward looking services of B & D, one of the nation’s foremost specialists 

in industrial mechanization and automation. 

You should know more about B & D. Here is what our service consists of: 

PLANNING — we determine if mechanization can help you; where it can help you; how it 

can help you; how much it is likely to cost; how much it will save. 

DESIGN, DEVELOPMENT, PRODUCTION — working with your personnel, or 

independently, we custom design, develop and build automatic equipment and controls to replace 
hand labor or perform new operations. 

TROUBLE SHOOTING — our long experience can help you eliminate bugs from your own production lines. 


For further information, send for the folder on our services. Or better still, write us about your problem. 


BARKLEY & DEXTER INCORPORATED 


SO FRANKFORT STREET, FITCHBURG, MASSACHUSETTS — PIONEERS IN AUTOMATION 
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— > > & gs ~@™ * Here truly is a new dimension in automated 


controls! Delavan’s new SONAC uses ultra- 
sonic energy for its “‘beam”’. This new concept offers many advantages over available sensing 
devices. SONAC has no lamps to burn out... nothing to replace... eliminates down time. 
SONAC is unaffected by vibration, dust, industrial contamination or ambient light. SONAC will 
sense ferrous and non-ferrous metals, liquids or solids, transparent or opaque materials, yet 
requires less power than an ordinary flash- Send for this complete de- 


scriptive booklet. There's 


light. These are a few of SONAC’s advantages. } no cost or obligation, a 


*Sonac is o trade mark of 
the Delavan Manufacturing Co. 


DELAVAN 


WEST DES MOINES « IOWA 
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components. It cleans at a rate of 
900 parts per hour. In operation, 
parts are mounted around the 
periphery of a rotary turntable and 
automatically indexed to successive 
spray-clean operations. A finely 
atomized spray of solvent is com- 
bined w th heated and filtered air 
and directed against all areas. Oil, 
grease, fingerprints, and other sol- 
uble and insoluble contaminants 
are removed in seconds without 
leaving deposits of film or residue. 
An integral ventilation system ex- 
hausts all vapors. Cobehn Inc., Pas- 
saic Ave., Caldwell, N. J. 

Circle 409 on Page 19 


Electronic Computer 


Desk-size electronic computer can 


be used for engineering and scien- 
tific calculations, statistical and busi- 
ness data processing, data conver- 
sion, data logging and data acquisi- 
tion, industrial control, and com- 
munications systems. Model 160 
computes in terms of microseconds 
and can execute 60,000 instructions 
second. It handles data 
transmissions to and from input- 
output equipment at speeds up to 
65,000 characters per second. Com- 
puter is a single-address unit with 
high-speed parallel mode of opera- 
tion. Storage cycle time is 6.4 mi- 
croseconds. Basic add time is 12.8 
microseconds. Information read is 
available 2.2 microseconds after the 
start of the cycle. It has a reper- 
toire of 62 instructions and a pro- 
gramming package which includes 
22, 33, and 44-bit fixed point arith- 
metic, floating point, complex float- 
ing point, decimal, floating decimal, 
and an algebraic compiler. Control 
Data Corp., 501 Park Ave., Minne- 
apolis 15, Minn. 


in one 


Circle 410 on Page 19 
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Automatic De-Sludger 


Applicable in the chemical and 
food processing industries, _ self 
cleaning clarifier ejects sludge au- 
tomatically. Some of the applica- 
include the clarification of 
vinegar, whey, coffee, and tea ex- 
tracts. Model SAMN-5036 is de- 
signed for continuous operation at 
capacities of 500 to 3500 gph. It 
provides either complete or partial 
desludging. With the partial de- 
sludging, only solids are ejected 
without losing valuable liquid. The 
desludging cycle can be controlled 
by an automatic timing unit which 


tions 


allows ejection of solids at preset 
time intervals; as often as every 45 
The machine 
construction 
throughout the bowl and all other 
liquid and sludge parts. 
Centrico Inc., Englewood, N. J. 
Circle 411 on Page 19 


seconds if necessary. 
has stainless _ steel 


contact 


Tag & Label Marker 


Equipment imprints product 
identification on tags or labels. 
Model 23 is fully automatic; marks, 
counts, cuts, stacks (or rewinds) 
tickets and labels at a rate of 144 
per minute. It will imprint labels 


up to 4 by 2% inches. Types of 
tags that can be used include: Bolt, 
folded fabric, and apparel tags, 
available as prestrung hang-tags 
with a reinforced seal-strip anchor- 
age, or in a wide assortment of un- 
strung tags for specific attaching 
methods. Types of labels that can 
be handled include a variety of 
gummed, pressure sensitive, and 
heat-seal labels that are used on 
board, package, and box ends, or 
on cones, cores, tubes, and filmed 
surfaces. Soabar Co., 4219 E. Van 
Kirk St., Philadelphia, Pa. 
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Overarm Sheet Feeder 


Overarm feeder can feed sheets, 
ranging in size up to 6 by 20 feet, 
from a pile to processing or convey- 
Types of materials 
that can be handled include: Plas- 
tics, cardboard, metal, and asbestos 
board. It is hydraulically operated, 
handles rectangular or irregularly 
shaped sheets, flat or formed sheets 
(corrugated for example), and can 
pick up or deliver sheets vertically 
as well as horizontally. 


ing equipment. 


In operation, the feeder grasps 
sheets by means of vacuum cups 
supported on a carrier which is 
mounted between two oscillating 
arms. As the arms rotate from one 
side of the machine to the other, 
they first lower the carrier to en- 
gage a sheet on one side, and then 
transfer carrier-and-load to the 
other side, where the vacuum is re- 
leased and the sheet deposited. The 
carrier automatically returns for an- 
other sheet unless the machine is 
set for single cycle operation. The 
de Florez Co., 200 Sylvan Ave., 
Englewood Cliffs, N. J. 

Circle 413 on Page 19 
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NO MOVING PARTS TO WEAR OUT! 


New Honeywell Static — 
cuts down time, 


PROXIMITY SWITCH 


Never before such dependable control of 
pneumatically-operated power cylinders! 


This new electro-pneumatic power team includes a proximity 
switch with a transistorized amplifier to transmit its signal. 
This output is fed directly to the coil of a unique pneumatic 
valve, providing high-speed static switching up to 600 cycles per 
minute. The system is so adaptable and foolproof, it can be 
used to meet almost any production line requirement, and can 
be expected to last the life of the equipment. With no moving 
parts, it needs no maintenance or lubrication, and offers the 
utmost in reliability. Especially designed for industrial environ- 
ments, it is impervious to dust, water, oil and abrasives. 


New Honeywell Proximity Switch 
tackles tough automation problems 
This industry proven switch will stimulate new ideas for up- 


dating machines and methods. It detects metal parts that pass 
within 2” of the sensor without ever touching them. It will 


TRANSISTOR 
AMPLIFIER 


operate up to 600 times a minute at temperatures up to 200 
degrees F. And it needs no warm-up time—it’s ready to operate 
the moment it is energized. 


Because it has no moving parts to wear out, it need never be 
replaced. The rugged stainless steel face is sealed against cutting 
oils, filings, humidity, sand and dust. The sensor can even 
operate when it is submerged. And it’s simple to install because 
there are no mechanical actuators or linkages to adjust. It 
Operates on normal line voltages. 


This new Honeywell Proximity Switch is the perfect answer 
where rough parts or corrosive atmosphere may damage a 
mechanical switch, or where the delicate finish of a product 
might be marred by physical contact. 


The transistorized amplifier, containing a field-proven 
Honeywell circuit, gives sensitivities from 1/16” to %" at the 
sensor. The transistors mean no warm-up time is required and 
the sensor will operate instantly. Amplifier can be mounted up 
to 150 feet from the sensor and wiring need not be shielded. 
JIC enclosure available. 


See us in Sweet's 1960 Product Design File, Section 5b-Min 


AuToMaTion—July 1960 





Power Team 
speeds production 


Fast response and long life solve two big 
problems in power press operation. 


PNEUMATIC VALVE 


Most reliable pneumatic valve of its kind No maintenance or lubrication required 
is designed to last up to 40,000,000 cycles reduces down time on transfer lines. 


At last, here’s a valve built to give service rather than to be 
serviced. And you'll find it the most adaptable pneumatic 
valve ever designed for transfer line, punch press and welding 
machine operations. 

A change of manifolds permits either 4”, 6” or %” valve 
sizes—makes it a 3-way or 4-way valve. Reverse the power 
head and you change it from a reverse to a direct-acting valve. 
Even the porting arrangements can be changed. 

What's more, you get fast response (up to 600 cycles per 
minute), high capacity, with little or no maintenance required. 
The coil life is guaranteed for the life of the valve. For long, 
trouble-free service and money-saving features, no other valve 
compares with Honeywell's new V4032A, B and V4033A. 
Built to JIC specifications. 


For additional information on the static 
power team or on any one of the 


components, call your lecal Honeywell H ii Reliable operation at high temperatures 
office. Or write Honeywell, oneywe make this team ideal for spot welders. 


Minneapolis 8, Minnesota. 


OS aciciias Fouts iw Control 


YEA R SINCE 186 
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Data Recording System 


System can measure and record 
up to 75 iron constantan thermo- 
couple inputs. It is applicable 
wherever the recording of tempera- 
tures is desired on either a round- 
the-clock or intermittent basis. The 
digital output is presented automat- 
ically on an electric typewriter. Sys- 
tem consists of an input scanner, 
self-balancing potentiometers, shaft 
encoders, encoder selector, control 
chassis, programmer, digital clock, 
and an electric typewriter. The 
three temperature ranges provided 
are — 30 to 120 F, 250 to 600 F, and 
0 to 1200 F. It is accurate to +1 F 
in the first two ranges and +5 F in 
the third range. Scanning rate is 3 
seconds per data point; the cycle 
can be initiated automatically 1/ to 
3 minutes after completion of the 
last logging cycle. Datex Corp., 
1307 S. Myrtle Ave., Monrovia, 
Calif. 

. Circle 414 on Page 19 


Tape Controlled Jig Drill 


Numerically controlled jig drill- 
ing machine is designed for pro- 


100 


grammed drilling of holes in parts 
or groups of parts measuring up 
to 10-ft square. The machine is 
adaptable to the drilling of hole 
patterns and bolt circles in con- 
denser tube sheets. Condenser tube 
sheets or vessels longer than 10-ft 
but within the 10-ft height dimen- 
sion can be handled on the ma- 
chine by indexing the part hori- 
zontally and floating in the correct 
zero setting for tape programming. 
In operation, the work to be 
drilled is clamped in a work fixture 
and held stationary while the head 
carrying the drill is moved vertical- 
ly and horizontally to programmed 
positions for drilling. A floating 
zero arrangement included in the 
General Electric Mark II numerical 
control system enables a number 
of smaller parts to be clamped si 
multaneously in the work fixture 
and accurately drilled under tape 
control. The machine can produce 
holes by either gun drilling, pres 
sure-coolant reaming, grooving or 
drilling with oil-flute twist drills. 
A bushing plate on the head op 
erates automatically in sequence 
with the drill to permit either gun 
drilling or oil-flute drilling opera 
tions to be performed. Bushing 
plate advance and retraction func 
tions are programmed into the drill- 
ing cycle on the tape. When oil 
flute twist dyjlls are used to produce 
holes, an oversize bushing is placed 
in the bushing plate. This bush- 
ing does not guide the tool initial 
ly, but serves the purpose of break 
ing up chips and restricting coolant 
flow. A motorized chip conveyor 
removes chips from the work area 
of the machine. Walter P. Hill 
Inc., 22183 Telegraph Rd., Detroit 

19, Mich. 
Circle 415 on Page 19 


Conveyor Lubricator 


Self-contained trolley lubricator 
operates automatically by remote 
control from the floor level, can get 
at hard-to-reach trolley fittings. It 
will service trolley conveyor wheels 
with no maximum limit to wheel 
spacing, and with no limit to irregu- 
lar wheel spacing. The unit will 
lubricate four-inch conveyor wheels 
traveling at a maximum speed of 75 
fpm, with a minimum wheel spac- 


ing of 16 inches, or six inch trolley 
conveyor wheels traveling at a maxi- 
mum speed of 60 fpm with a 24 inch 
minimum wheel spacing. 

Unit consists of a left and right 
hand lubricating assembly, an elec- 
trically or pneumatically operated 
control panel, and a five-pound ca- 
pacity lubricant reservoir mounted 
on a four-foot I-beam. Feature of 
the device is a fold-away mechanism 
that retracts the lubrication unit out 
of position to prevent damage to the 
lubricator or trolley conveyor in the 
event that the trolley wheels in the 
conveyor system become broken or 
damaged. In operation, the device 
delivers a predetermined, measured 
amount (up to 0.025 cubic inch) 
of lubricant per shot. The lubricant 
cannot be discharged from the unit 
unless the coupler is properly con- 
nected to the fitting. Aro Equip- 


ment Corp., Bryan, Ohio. 
Circle 416 on Page 19 


Heat Sealing Machine 


Machine designated Blistomatic, 
heat seals packages through the card 
rather than through the plastic ma- 
terial. Feature of the machine is a 
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LA a 
SU a 
FEEDING 


from ounces to 
tons per hour 


VIBRATORY FEEDERS 


Only feeders with totally enclosed drive 
element as standard construction. A-C op- 
erated, electro-permanent magnetic drive 


Continuous, uniform flow of feed of 
all sizes and shapes of bulk materials 
for blending, mixing, sorting, cooling, 
etc. Variable feed rate. Completely au- 
tomatic, extremely accurate. Increases 
production, provides quality control, re- 
duces maintenance and operating costs. 
Fully enclosed drive element (standard— 
no extra cost) makes units dust and mois- 
ture resistant; ideal for sanitary applica- 
tions. Break-resistant glass fiber springs * 
New patented magnetic drive provides 
greater feeding capacity than comparable 
size units * No rectifier needed + Simple 
installation *« Factory pre-tested + Fully 
proved in plants everywhere 

NOW AVAILABLE! . . . economical, specially 
constructed units for hazardous dusty lo- 
cations ... fully acceptable by Mill Mutual. 


WRITE FOR FREE COMPREHENSIVE LITERATURE 
Eriez Mfg. Co., 119-GB Magnet Drive, Erie, Pa. 
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flat, steel loading tray. It is en- 
gaged by a plate which 
forces the blister-laden tray against 
the hot die for sealing and presses 
the plastic into the card surface. 
Machine can be operated at high 
temperatures without danger of de- 
forming the plastic blister or caus- 
Other 
features of the unit include two 
timers which automatically control 
the sealing time cycle. The index 
timer sets the quantity of produc- 


master 


ing excessive card warpage. 


tion and the dwell timer regulates 
the amount of time heat is applied. 
Tronomatic Machine Mfg. Corp., 
25 Bruckner Blvd., New York 54, 
N. Y. 
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Deburring Machine 


Machine automatically deburrs 
holes in prepartion for spray-finish- 
ing in items such as automatic 
washer and dryer baskets. Four 
wire brush heads are used to deburr 
the baskets in a ten second cycle. 
Three operations occur simultane- 
ously. Two of the wire brush heads 
deburr the holes on the outside of 
the basket; another wire brush head 
deburrs the holes in the bottom of 
the basket; and a fourth brush re- 
moves the scale from the inside 
welded seam which secures the 
sides to the bottom of the basket. 
Deburring machine can be used as 
an individual unit or as part of an 
automated production line. When 
it is used as part of an automatic 
form and weld line, the baskets are 
moved from one machine to an- 
other by means of transfer arms. As 
a basket reaches the deburring ma- 
chine, it is raised into brushing po- 


FOR 
FANNING 
aie 
TO-HANDLE 
SHEETS 


New Design 
Magnetically 
powered with 

ERIUM* 


HI-POWR 


Ceramic magnetic 


SHEET 
FANNERS 


NOW AVAILABLE FOR IMMEDIATE 
DELIVERY ON MOST MODELS! 


Strongest sheet fanners made! New 
magnetic circuit design gives stronger, 
snappier fanning action for semi-sticky, 
bent and heavy-gauge sheets. Increases 
production ... greater safety factor... 
saves manhours... eliminates marred 
surfaces and “doubles”. For sheets up 
to %” thick, stacked up to 14” high. 


Marked improvement in handling 
heavier sheets —up to .125” thick 
* Enclosed, embedded magnetic cir- 
cuit is tamperproof, rugged + Stain- 
less steel U-frame construction - 
Easily fastened to any flat surface. 
*Powered by Erium—an exclusive high 
quality permanent magnetic power 


source specifically designed and en 
ergized by Eriez 


GET COMPLETE DETAILS. WRITE TODAY TO 
Eriez Mfg. Co., 119-GA Magnet Drive, Erie, Pa 
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“what really excites 


t manufacturing engineering function 





+ ...is how fast... how extensively ...my own company has moved 


into automation. Five years ago, no one . . . not even myself . . . dreamed 
that automation would be the rule, rather than the exception, in our 
industry. Nor did anybody guess how quickly . . . how definitely . . . the 
Manufacturing Engineering function would grow in importance in our plant. Such progress is bound 
to excite OB. The technology itself. AUTOMATION, the magazine that sets the pace for it. From 
its editorial pages I adapt successful ideas from all industries and apply them to my own projects. 


From its advertising pages I select products that turn plans into production-at-a-profit. No wonder 





I’m excited! No wonder my excitement is catching! Advertising in AUTOMATION has increased by 


more than 30% since last year! Are ry 'U be () i) A wu: 0 C) C) 
you with mea ” 


A Penton Publication / Penton Building / Cleveland 13, Ohio 


First Half Report—75 NEW advertisers 
are now using AUTOMATION 


to reach ("){3 


























































































Advance Relay Division, Elgin National Watch Co. « 
Ajax Magnethermic Corp. « Alden Systems Co. « 
Alkon Products Corp. * Louis Allis Co. ¢ Amchem oa 
Products inc. ¢ Artes Engineering Co. ¢ B-i-F indus- Ss 
tries * Baldor Electric Co. ¢ Barkley & Dexter Inc. « ge es 
Battle Creek Packaging Machines Inc. * Beckman ae Tr, 
Instruments Inc, ¢ Bendix Corp. ¢ Binks Mfg. Co. « i 
E. W. Bliss Co. « Rivet & Machine Co. * gy” 
Circle Seal Products Co. « Ciad-Rex Division, Simoniz — 
Co. © Columbus McKinnon Chain Corp., Conveyor Pees ee a 
Division « Cook Electric Co. * Cramer Controls Corp. ; > 
© Cutler-Hammer inc. ¢ Dearborn Fabricating 
Engrg. Co. * Delavan Mfg. Co. * Designers 

Inc. © The DeVilbiss Co. © 
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while the fou 
brushes complete the de- 
burring action. Then it is lowered 
into pass line position where the 
automatic 


sition and rotated 


wire 


transfer arms remove it 
and replace it with another basket 
for deburring. Murray-Way Corp., 
P. O. Box 180, Birmingham, Mich. 
Circle 418 on Page 19 


Press Mounted Extractor 


Unit is mounted on the back of 
a press with heavy duty hinge type 
mounting brackets. It is adjustable 
to extract any type panel hori- 
zontally or on an angle. The ver- 
tical lift is adjustable up to 12 
inches. One or more jaws can be 
mounted to extract single or mul- 
tiple parts. The extractor is self- 
contained and requires only one 
electrical interconnection with the 
press to instigate the grab and ex- 
traction cycle. Die & Automation 
Inc., 5353 Dixie Highway, Hamil- 
ton, Ohio. 
Circle 419 on Page 19 


Tape Converter 


Device converts 
magnetic tape at the speed of 150 


paper tape to 


104 


characters a second. The tape can 
be read by a computer at 15,000 or 
22,500 characters a second. Model 
7765 consists of a paper tape reader 
with photoelectric reading mecha- 
nism, and a magnetic tape writing 
unit. The photoelectric mechanism 
can read both chadless (punched 
flap) tape, and chad 
hole) tape. The converter can 
handle paper tape in three widths 
—]] 16, th, or 
this can be in the form of 
rolls, or 
unit are thorough 
and a center-roll feed device that 
eliminates the rewinding of paper 
tape rolls. Data Processing Div., In- 
ternational Business Machines 
Corp., 112 East Post Rd., White 
Plains, N. Y. 


(punched 


l-inch tape and 
reels, 
strips. Features of the 


error-checking, 
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Parts Feeder 


Machine features scrolled rollers 
for orientation of complex parts. It 
is designed to handle parts such as 
tapered conical 
capped bottle stoppers, daubers, and 
wipers, as well as other components 
having a variable diameter along 
the longitudinal axis. The two mo- 
tor-driven, counter-rotating rollers 
are positioned so the parts being 
fed travel in the valley between the 
rollers until the opening is wide 
enough to permit the smaller sec- 
tion of the part to fall through. This 
causes the part to travel in the di- 
rection of the rollers with the small- 
er cross-section downward. At the 
end of the rollers, the parts being 
fed are discharged to an appended 
track in such a manner that the 
parts are parallel to each other. 

An alternative method of delivery 
is that the parts can be made to 
drop through the tracks by means 


units, sections, 


of a suitable step-down in the cross- 
section of the tracks. With this 
method, the parts are dropped into 
a chute end to end, with the smaller 

leading. Feature of 
the unit is a motorized wheel 
mounted with its axis at right angles 
to the axis of the rollers. This 
wheel has a form such as to pass 


cross-section 


only those parts properly lined up 
on the Other parts not 
properly oriented are gently knocked 
off the rollers by the wheel and re- 
turned to the beginning of the 
track for another pass. Aidlin Au- 
tomation Inc., 1613 East New York 
Ave., Brooklyn 12, N. Y. 


Circle 421 on Page 19 


rollers. 


Fabric Dust Collector 


fabric dust 
is designed for applications where 
extremely fine particles are involved 
and where the material must be col- 
lected in a dry state for reclaiming, 
such as in cement plants, foundries, 
pharmaceutical plants, and food 
and fertilizer operations. In opera- 
tion, dust-laden air is either drawn 
or blown into the inlet plenum at 
the top of the collector. The dust- 
laden air enters the filter bags 
through venturi-shaped inlets. Most 
of the dust precipitates to the 
conical hopper at the lower end of 
each filter bag. The very fine dust 
is held by the velocity of the air 
against the inside of the 9-inch di- 
ameter filter bag. 

Dislodging of the fines from in- 
side the bag is accomplished by a 
series of jet rings, one around each 
bag, which are moved up and down 
the filter bags. High pressure clean- 


Reverse-jet collector 
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ing air is blown through annular 
orifices from the inside diameter of 
each jet ring. The air is introduced 
into the jet case assembly by a shoe 
which enters two neoprene rubber 
flaps mounted vertically in the open 
side of the air column. This also 
acts as a guide for the up and down 
path of the jet case assembly. Four 
heavy - duty, non-binding pintle 
chains are connected to the jet case 
to raise and lower the filter bag 
cleaning device. Using the reverse- 
jet cleaning principle, a nearly con- 
stant pressure drop across the col- 
lector can be maintained. Every 
square foot of the filter fabric is 
cleaned by using a_ positive air 
cushion to remove the entrained 
dust. American Air Filter Co. Inc., 
Dept. PD, 215 Central Ave., Louis- 
ville 8, Ky. 
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Flame Photometer 


Analyzer measures the sodium 
ion content of boiler feed water and 
the chloride ion content of water 
whose principle chlorine impurity is 
sodium chloride. It can also be ad- 
justed to measure other elements 
which exhibit flame emission such 
as boron, calcium, cobalt, copper, 
iron, lead, nickel, and titanium. In- 
strument consists of two parts: An 
optical unit and a control panel. 
The optical assembly houses the 
sample manifold, burner, mono- 
chromator, and photomultiplier. The 
control panel houses the high volt- 
age supply, amplifier, automatic 
standardizing system, sample se- 
quence selector, and the recorder. 

The instrument is supplied with 
a five-point manifold system or with 
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a single-point manifold system. In 
the case of a five-point manifold 
system, five sample streams contin- 
uously flow to the analyzer. Each 
of these sample streams is selected 
automatically in sequence and fed 
to the burner unit. The burner is 
supplied with hydrogen and oxygen 
which are regulated by precision 
regulators in the optical section of 
the instrument. When an emitting 
impurity is present in the sample, 
the flame emits the characteristic 
radiation of that material. Unit is 
provided with a high concentration 
alarm circuit. It can be set to op- 
erate at any point on the recorder 
scale. The circuit is provided with 
a time delay mechanism so that it 
does not operate until one minute 
after the recorder has gone above 
the predetermined point. This pre- 
vents any alarms due to temporary 
increases in sample. Waters Asso- 
ciates, 45 Franklin St., Framing- 
ham, Mass. 
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Case Opener /Former 


Machine is applicable to cans, 
bottles, and other types of packag- 
ing requiring cardboard carton load- 
ing. Model CKCO-3 receives the 
corrugated shipping cases knocked- 
down, opens them, forms and _posi- 
tions them over the funnel of a 
packer, and then automatically dis- 
charges the filled cases to the infeed 


of a gluer and compression unit. 
Machine can handle up to 40 cases 
per minute. Features of the unit 
are push-pull connectors that op- 
erate from a centrally located cam 
shaft and cam levers that control 
various motions of the machine. 
Guards keep carton fly-away from 
important motions and grease away 
from cartons. Crompton & Knowles 
Packaging Corp., Holyoke, Mass. 
Circle 424 on Page 19 


a 
CRT 


TELEPHONE 
HANDSET 


... for positive retention 
in all mobile applications 


when a 
telephone handset is in the firm 
grip of this new handset cradle by 
Stromberg-Carlson. 


There’s no jump, no sway 


Retaining clip spring assembly 
assures posi- 
tive retention 
in any mobile 
application on 
land or sea, or 
in the air. 
Evenextreme- 
ly severe jars, 

jolts and vibrations fail to dislodge 
the handset. 

The cradle is strong and resili- 
ent, fits any Stromberg-Carlson 
handset. Different models provide 
varying switch combinations with 
2 or 4 Form C contacts. All models 
available with or without the clip 
assembly. 

Specifications on request. In At- 
lanta call TRinity 5-7467; Chicago: 
STate 2-4235; Kansas City: HAr- 
rison 1-6618; Rochester: HUbbard 
2-2200; San Francisco: OXford 
7-3630. Or write to Telecommuni- 
cation Industrial Sales, 111 Carl- 
son Road, Rochester 3, New York. 


STROMBERG -CARLSON 


yivVISion OF 


GENERAL DYNAMICS 
RITES. SREY ees 
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MICRO SWITCH 


Precision Switches 


ee 
Actual size: 1.63 x 1.63 x 3.75 


BUSY SWITCH 
without a moving part! 


Honeywell Proximity Switch opens new 
ideas for up-dating machines and methods 


This amazing new switch solves many automation problems that pre 
viously could not be tackled. It detects metal parts that pass within 
V2” of the sensor—over 600 operations a minute—without ever touch 
ing them. Perfect answer where rough parts or corrosive atmosphere 
may damage a mechanical switch or where the delicate finish of a 


product might be marred by physical contact. 
Plug-in relay in amplifier cuts downtime ; : 


The Honeywell sensor has no moving parts to wear out, need never 
be replaced! It has a rugged stainless steel face. The sensing unit is 
sealed against cutting oils, filings, humidity, sand and dust, can operate 
submerged if necessary. 


Remotely located amplifier— A Proximity Switch can be your answer to difficult switch problems, 


but be sure it is a product of Honeywell research. Contact the nearby 
MICRO SWITCH branch office and ask for Data Sheet No. 163. 


MICRO SWITCH, FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


H Honeywell 


MICRO SWITCH Precision Switches 
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SENSOR 


Amplifier is separate, may be remotely located. 
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Bi 


nevv 
Oo components 


Parts, elements and devices designed for creating more automatic systems. 


Power Continuity Control 


Magnetically 
stop system for 


controlled _ start- 

electric power 
switching operations is suitable for 
unattended facilities and 
installations requiring automatic 
switching. It can monitor both 
primary and 
sources, performing all n¢« 
switching to insure a continuity of 
power. The start-stop control au 
tomatically starts either a diesel or 
gasoline generator set upon inter- 
ruption of primary power and, 
when the auxiliary system reaches 
the proper voltage and frequency 
value, blocks out the primary source, 
and transfers the load to the auxili- 
ary Sy stem. 

Once the primary power source 
is restored, the switching group au- 
tomatically shuts down the auxiliary 
system, returning the load to the 
primary system, and resetting itself 
to anticipate further primary in- 
terruptions. Feature of the unit 
is that it is designed with special 
circuitry that senses any deteriora- 
tion (voltage, current, or frequency) 
in the primary power source. When 
it senses this deterioration, the 
auxilairy system is automatically 
started. The control is designed 


use at 


secondary power 


-cessary 
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For detailed information and literature, use card page 19. 


for operation on 50-60 cycle ac 
lines, either 3 phase, 240 
v 3 wire, or 120/208 v 4 wire. It is 
available in two power 
kw or 30 kw. 
Ill. 


power 


ratings, 15 
Lumen Inc., Joliet, 
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Disc Clutch 


Miniature positive clutch is suita- 
ble for applications where a mini- 
mum space is available for the 
clutch. The positive acting crown 
teeth are magnetically engaged 
and spring released. The teeth are 
pitched for easy engagement at 
a low rpm. A _ smooth accelera- 
tion then drives the load. Model 
CT 14 is 1% inches in diameter, 
with an overall length of 34 inch. 
It develops 80 oz in. torque, and 
can be wound for 28 v de. A 
sheave can be mounted on the 
driven hub which also serves as an 
armature. Other types of mount- 
ings are with worm gears and 
spur gears. Stearns Electric Corp., 
120 N. Broadway, Milwaukee 2, 
Wis. 
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Temperature Controller 


Ten-point temperature controller 
provides three modes of operation 
that can be individually selected for 
each of the ten controlled points. 
Each point on the control panel has 
a slave potentiometer, three indica- 
tor lights, and a selector switch. 
The slave potentiometer must be ad- 
justed to a master calibrated potenti 
ometer. The master potentiometer 
has a range switch adjustable in 
100 F intervals from 0 to 1200 F and 
a vernier adjustable from 0 to 100 F 
in IF The sum of the 
range switch reading and the ver- 


intervals. 


nier reading is the actual set-point 
temperature. 

The modes of operation available 
are: Set-point mode, adiabatic mode, 
and off-set adiabatic mode. In the 
set-point mode of operation, the in- 
strument compares the emf from a 
thermocouple with the emf from a 
calibrated bridge and 

be applied to the output circuit 
when the emf of the thermocouple 
falls below that of the bridge. In 
the adiabatic mode of operation, the 
instrument compares a_ secondary 
with the emf 


causes pe wel 


thermocouple emf 
from a set point or vessel thermo- 
couple and applies power to the out 
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put when the secondary thermo- 
couple emf drops below the emf of 
the set-point thermocouple. In the 
off-set adiabatic mode of operation, 
a positive or negative potential is 
added to the emf from a set-point 
or vessel thermocouple and this total 
emf is compared with the emf from 
a secondary or jacket thermocouple. 
Electro-Technical Labs, Div., Man- 
drel Industries Inc., P.O. Box 13243, 
Houston 19, Tex. 
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Weatherproof Motor 


Line of open weatherproof ac 
motors features an epoxy encap- 
sulated insulation system. The 
motors are available in frames 180 
through 445 U (1 through 125 
hp) in all standard speeds and 
voltages. The insulation system is 
built around an epoxy resin which 
is applied by a vacuum impregna- 
tion process. The system uses pol- 
yester insulated round copper mag- 
netic coil wire, epoxy-insulated 
glass fibre sleeving, epoxy-treated 
glass fibre cloth slot liners, and 
phase insulation. The stator wind- 
ings are encapsulated in a_ spe- 
cially formulated epoxy resin for 
resistance to moisture, oils, dust, 
chemicals, acids, and alkalies. The 
bearings, exposed internal metal 
surfaces, hardware, and mechanical 
parts are protected against damage 
from the elements and contaminat- 
ing atmospheres in all types of in- 
door and outdoor applications. A 
rust-preventing coating is applied 
to all internal metal surfaces such 
as the rotor, stator, and air de- 
flectors. All metal-to-metal fits are 
greased to keep out contaminants. 
Reliance Electric & Engineering 
Co., 24701 Euclid Ave., Cleveland 
17, Ohio. 
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Hydraulic Fitting 


Fitting makes a positive metal- 
to-metal seal, is applicable in hy- 
draulic, pneumatic, lubrication, in- 
strumentation, and other fluid sys- 
tems. It has straight-thread and 
consists of a stem and body with 
a floating nut. Tightening the 
nut forces the stem to coin its own 
seat. Body of the fitting does not 
turn when nut is tightened. Fea- 
ture of the fitting is a positive leak 
proof seal without O-rings or spe- 
cial seat preparation. It is avail- 
able in sizes from '% to 2 inches 
OD, in all conventional shapes. 
Flodar Corp., 16911 St. Clair Ave., 
Cleveland 10, Ohio. 
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Tape Transport 


Unit is adaptable as a compo- 
nent in magnetic tape recording, 
and programming for manufactur- 
ing control applications. Model 2966 
is designed for a 4 inch tape, pro- 
viding 54 recording tracks. As many 
as 324,000 bits of information can 
be stored on a continuous belt of 
60 inches. Two methods of advanc- 
ing the tape can be used and are 
selected by proper threading. One 
method advances the tape in in- 
crements of ten thousandths of an 
inch (0.010) on signal command. 
The other method advances the 


tape at a steady speed of 10 ips. 
This speed can be altered to suit 
a particular application. Designers 
for Industry Inc., 4241 Fulton Park- 
way, Cleveland 9, Ohio. 
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Solenoid Valve 


Unit, designated 1500 Series, is 
designed for pressures from 0 to 1500 
psi and for temperatures from — 350 
to +450F. The valve features di- 
rect lift action and full-ported con- 
struction which insure reliable 
operation, regardless of pressure 
drop or flow conditions. The valve 
is available in bronze or stainless 
steel, in 14, to 1 inch pipe sizes. 
Atkomatic Valve Co., 545 W. Ab- 
bott St., Indianapolis, Ind. 

Circle 431 on Page 19 


Rotary Stepper 


All-magnetic positioning stepper 
device is designed for precise angu- 
lar positioning of rotary components 
such as potentiometers, dials, and 
indicators. Unit can be coupled to 
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300 HOUSINGS PER HOUR 


produced on Greenlee machine— 
with assist from MIICKERS$, hydraulics 


Here's a Greenlee transfer machine that produces 300 steering gear housings 
per hour while performing a total of 114 close tolerance machining operations. 
This outstanding performance record is achieved because the machine combines 
advanced design ideas with the best available components. 


CONTROL 


Self-contained Vickers hydraulic power packages provide controlled power 
for clamping the pallet-mounted workpieces in precise position at each work 
station, driving transfer mechanisms and for movement of certain machine heads. 
These power packages are designed to JIC (Joint Industry Conference) standards 
which means easy maintenance and minimum downtime to you. 


Vickers offers you power packages, either standard or custom engineered that 
provide an almost unlimited number of choices to meet your specific technical 
requirements. You can choose from the broadest product line in the industry any 
combination of controls for use with single, double, two-pressure or two-stage pumps 
(the latter for pressures to 2000 psi), and for variable and constant delivery pumps 
to 5000 psi. Your choice of components will be packaged with the size or shape 
reservoir best suited for your job. 

Whether the Vickers power package you choose is standard or custom 
engineered, you save money and time because it comes ready-to-go—designed * 
and assembled to the highest standard of quality by hydraulic specialists. 


Get more data by writing today for Bulletin 5001C or by consulting your 
nearby Vickers application engineer. 


VICKERS INCORPORATED — 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1536 e Detroit 32, Michigan 


% ROTATE 90 


Vickers power packages supply fluid 
ee OM Mn Mer 
Ey Ae 
ment at station locations marked 
with asterisk 


. 
a 


TRANSFERS 
4 PALLETS 
AT A TIME 


Lan 
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synchro transformers or predeter- 
mined pulse counters. It operates 
on the number of pulses received. 
When coupled to a synchro trans- 
former, the stepper can be pulsed 
co rotate through a given number 
of closed circuit positions, then, on 
the last pulse, complete an open 
circuit aligned with the zero angu- 
lar reference of the transformer. 
When coupled to predetermined 
pulse counters, and corresponding 
switches, the positioning devices can 
be used to transmit angular infor- 
mation to remote locations. A. W. 
Haydon Co., 232 N. Elm St., Wa- 
terbury, Conn. 
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Rectilinear Transducers 


Electromechanical, variable per- 
meance instruments can be used as 
position sensors for analytical bal- 
ances, automatic scale beams, and 
small meter movements. They are 
also applicable for the measurement 
or control of stress, strain, growth, 
and vibration, and movement of 
bellows or diaphragms. The ac out- 
put is proportional to probe dis- 
placement from null position. The 
transducers (Type ZD) operate as 
half of a 4-arm ac bridge circuit. A 
two-arm inductive or resistive de- 
vice can be used to form the ref- 
erence half of the bridge. Null po- 
sition can be shifted as desired by 
adjustment of the impedance ratio 
between the two arms of the refer- 
ence half of the bridge. A center- 
tapped transformer can also be used 
to form the reference half of the 
bridge. In this operation, the null 
position is not adjustable. The trans- 
ducers will operate within a tem- 
perature range of —65 to +165 F. 
Three models are available in rated 
ranges of 0.10 to 0.80 inch dis- 
placement. Crescent Engineering & 
Research Co., 5440 N. Peck Rd., 
El Monte, Calif. 
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Sideline Code Marker 


Device prints a clean, clear im- 
pression code mark on either flat 
or concave bottom bottles and cans. 
It is constructed of stainless steel 
and aluminum to meet the require- 
ments of the dairy industry. The 
marker can be 
dry conditions, is easily accessible 
for cleaning. Some of the features 
of the unit are: Self adjusting to 
quick change type 
holder, and special inking system. 
JCL Engineering Co., P. O. Box 
36004, Wilshire-La Brea Station, 
Los Angeles 36, Calif. 

Circle 434 on Page 19 


used under wet or 


line speeds, 


Limit Control 


Designed for temperature limit 
control, device has a 5 inch scale 
which provides visual evidence of 
system operation. As a new fea- 
ture, it can be connected directly 
to the line circuit with up to 15 
amp loads, 125 or 250 v, ac only. 
Model HL-15-10 features a separate 


switch which acts to shut down the 
system in case of element failure. 
A setting shaft inside a sealable case 
can be made inaccessible to unau- 
thorized Resetting is 
accomplished by actuating a reset 


tampering. 


button on the outside of the case. 
Partlow Corp., 533 Campion Rd., 
New Hartford, N. Y. 
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Elapsed Time Indicator 


Miniature elapsed time indicator 
presents three digits, each 1 inch 
high, that can be read at distances 
up to six feet away. Model 1440 
provides readings from 000 to 999 
hours with return to 000, in one- 
hour increments. Overall diameter 
of the unit is 0.670 inches, and 
length is 17% inches. Nominal in- 
put requirement is 115 v at 400 
cps, single phase. Current is ap- 
proximately 10 ma. Bowmar In- 
strument Corp., 8000 Bluffton Rd., 
Fort Wayne, Ind. 
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Signal Horn 


Device is designed for use in high- 


level noise areas, It can alert per- 
sonnel to impending danger, notify 
when machinery speed or tempera- 
ture limits are exceeded, warn of 
various operational conditions, or 
announce process completion in au- 
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weigh 
measure 
check 
test 


automatically 


Testing processes can be time consuming and are 
subject to human fatigue factors and human error, 

Any process that involves measurement, weight, 
counting, computation or the evaluation of known 
positive factors can be reduced to automatic 
testing. 

North Electric Company has, for years, led the 
field in designing, engineering and manufactur- 
ing such “test” equipment. 

North equipment is performing such varied 
functions as automatic weighing and price com- 
putation in food processing, coin collection and 
axle count at super-highway toll gates, circuit 
and cable testing, automatic sequential produc- 
tion line testing and evaluation, even fault simu- 
lation and check-out on missiles. 

Automatic testing is faster, completely accu- 
rate, can be remotely controlled and frees skilled 
manpower for other work. 

If you have any process that involves testing, 
in the broadest sense of the word, North 
Electric’s system-concept-minded engineers can 
“automate” it. 

North Electric’s engineering team has devel- 
oped, engineered and built over 5,000 system 
complexes, many of which have been in contin- 
uous service for decades. 

To learn exactly what NORTH CAN DO FOR 
YOU —write, wire or phone 


ELECTRONETICS DIVISION 


NORTH ELECTRIC COMPANY ( 
627 S. Market Street GALION, OH/O 


60-S-2 
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tomatic operations. The vibrating 
diaphragm of Model PA-37100 is 
driven by a contactless armature 
producing an audio output in excess 
of 105 db at three feet. It operates 
on 60 cycle circuits. Wheelock 
Signals Inc., Branchport Rd., Long 
Branch, N. J. 
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Tube-Cooled Motor 


Air-to-air heat exchanger motor 
is applicable in the petroleum, 
chemical, mining, machine tool, and 
pulp and paper industries. The mo- 
tors, available in sizes ranging up 
to 2000 hp, are constructed to pro- 
vide protection against excessive 
moisture, oil vapor, chemicals, al- 
kalies, coolant, and air-borne dust, 
sand, dirt, and metallic particles. 
Other features of the unit include: 
Capsule type split sleeve bearings 
and pressure lubricating systems 
with oil level indicators. Louis Allis 
Co., Dept. P, 427 E. Stewart St., 
Milwaukee 1, Wis. 
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Hydraulic Cylinder 

Feature of hydraulic cylinder is 
a cartridge rod bearing which in- 
corporates a metal rod scraper plus 


a rubber rod wiper. This provides 
a two-fald protection against chips 
and: dirt which tend to enter cyl- 
inders and damage them. The 
cartridge rod bearing can be re- 


112 


moved without removing the cyl 
inder from its mount and without 
disassembling the cylinder. The 
bearing incorporates spring loaded 
multiple vee packings that compen- 
sate for wear. A self-centering 
floating cushion is used to com- 
pensate for high side loads which 
can cause 
wear. 


excessive rod bearing 
The cushion will concen 
trically align itself with the cushion 
cavity in the front head. ‘Tie rods 
and piston rods are of high carbon 
steel, furnace treated with a mini- 
mum yield strength of 100,000 psi. 
The cushion needle and ball check 
are flush mounted, are __ inter- 
changeable, and are adjustable and 
positively locked in position. Carter 
Controls Inc., 2977 Bernice Rd., 
Lansing, III. 
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Wire-Spring Relay 


Unit can transfer up to 51 cir 
cuits. It features an actuating card, 
activated by armature movement, 
that operates all moving wire-spring 
contacts simultaneously and inde 
pendently. The moveable springs 
are aligned and anchored in a 
molded assembly. A plastic comb 
aligns the relay’s stationary springs. 
The entire level of stationary springs 
can be controlled by simple adjust 
ment of their supporting arm. 
Solderless-wrap terminals eliminate 
soldering defects and provide gas- 
tight, connec 
tions. The insulation resistance ol 
the relay is a minimum of 1500 
megohms at 80 F, 88 per cent rela 
tive humidity. Model WQA _ is 
available in one, two, or three levels 
of contact assemblies, with up to 
17 Form C combinations, each. Op- 
erating voltages range from 6 to 
220 v de. Automatic Electric, North- 
lake, Ill. 


corrosion-resistant 
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oe 


Torque Motors 


Line of small displacement elec 
tromechanical actuators is available 
in four styles, with strokes ranging 
+0.006 to +0.015 inch 
Hysteresis is 2 per cent, with res 


Fre m 


onant frequency of four styles rang 
ing from 400 to 940 cps. The 
unitized construction contains and 
affixes pole pieces, magnets, and 
armature to a non-magnetic stain 
less steel frame and eliminates prob 
lems such as pole pieces or magnets 
shifting position or breaking away 
from the assembly in either shock 
or vibration. Servotronics Inc., 190 
Gruner Rd., Buffalo 25, N. Y. 
Circle 441 on Page 19 


Electronic Timer 


Device, available with two dif 
ferent types of operation, is applica 
ble where a time delay is required 
in circuit function. Model D per 
forms a time delay after 
ergization, is available in time 
ranges from 0.06 seconds minimum 
to 2.3 minutes maximum. Model E 
performs a time delay on energiza 
tion, is available in time ranges 
from 0.05 seconds minimum to 2.4 
minutes maximum. Double pole, 
double throw, two normally open 
and two normally closed contacts 
are provided as standard with rat- 
ings of 5 amp, 115 v ac, and 5 amp, 


de-en 
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AJAX ELECTROTHERMIC AJAX ENGINEERING 


LLP ae ie 


a 


Ajax Magnethermic supplies all types of Induction Melting Furnaces including: core, coreless, lift and 
automatic pouring. Vacuum melting and degassing applications are among their many uses. 60 cycle, 


motor generator, mercury arc converters, R. F. generators and the new 180 cycle Multiductor, all products 
of AM, are available as the power source. 


THE NEW NAME WITH THE FAMILIAR RING! 


Induction Melting Furnaces from 8 ozs. to 8 tons capacity, 
one of many product lines of AM, 
pioneer builder of induction heating equipment since 1920. 


GENERAL OFFICES 


P.O. BOX 639 
Youngstown 1, Ohio 


¢nduction heating 
is our only business” 


TRENTON DIVISION 
930 Lower Ferry Road 


a fe a et a r= ‘ mM Tot Trenton 5, New Jersey 


YOUNGSTOWN DIVISION 
CORPORATION 3990 Simon Road 


Youngstown 1, Ohio 
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28 v de. A supply voltage of either 
115 v or 230 v, 60 cycles can be 
used. Gemco Electric Co., 25685 
W. Eight Mile Rd., Detroit 40, 
Mich. 
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Miniature Agitator 


Explosionproof agitator was de- 
signed for use in laboratories car- 
rying out color control work, but 
it is also adaptable for use with 
automatic or hand guns, fitted to 
paint cups, or extremely small con- 
tainers, or held in the hand for use 
in places where a standard mixer 
cannot be used. Model 5518 is not 
subject to damage by stalling or 
overloading, and is capable of speed 
variation as required. A_ special 
model, mounted in a 
jar, has been developed for use in 
the electronics field for the agita- 
tion of critical ceramic and metal- 
lic materials used in the manufac- 
ture of cathodes and _ transistors. 
Spraymation Inc., 25 Amity St., 
Little Falls, N. J. 


four-ounce 
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Two-Roller Coder 


Adaptable for installation on any 
packaging machine or conveyor, 
coding unit can imprint on plastic, 
cardboard, fiber, glass, metal, and 
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paper containers or wrappers. The 
printing roller can be fitted with 
either rubber or metal type. When 
the proper inks are used, it will 
imprint on almost any packaging 
material. Model 1019 
an ink roller which transfers di- 
rectly to a printing roller. It has 
a 10-inch printing wheel circum- 
ference with a 2-inch face width. 
The ink roller assembly can be 
easily removed. It can also receive 
additional ink while the unit is in 
operation. Adjustment of the roller 
arm screws switches the coder from 
right hand to left hand operation. 
Bell-Mark Corp., 18 Ropes Place, 
Newark, N. J. 


consists of 
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Electric Counter 


Applicable for counting operations 
at high, medium, or low speeds, 
Model 6-Y-1-RMF can be mounted 
directly on production machinery, 
or it can be activated by a con- 
tactor and panel mounted away 
from the machine. It has a life 
rating of 30,000,000 counts at a 
speed of 1000 counts per minute, 
with operating speeds up to 1200 
counts per minute at normal volt- 
age. Feature of the unit is a fast 
operating solenoid, with a compact 
built-in rectifier for ac 
The solenoid operation 
ment mechanism has only one mov- 
ing part, in addition to the num- 
ber wheels and reset shaft. The 
counter is made of corrosion re- 
sistant material, and is housed 
on a one-piece die cast frame. It 
is unaffected by shocks and vibra- 
tions, and will not produce extra 
counts when jolted. Durant Mfg. 
Co., 1997 N. Buffum St., Milwaukee 
1, Wis. 


operation. 


esc ape- 
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Hydraulic Cylinder 


Line of power cylinders, available 
in bore sizes from | inch through 
8 inches, is designed to operate at 
full 1000 psi hydraulic pressure. 
The cylinder has a square head and 
tie rod design, with case hardened 
and hard chromium plated piston 
rods. Features of the unit are drip- 
free rods and leak-proof ports. 
Fourteen different mountings are 
available. Power Cylinder Div., 
Hannifin Co., Dept. 142, SOI S. 
Wolf Rd., Des Plaines, Ill. 
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Servo Amplifier 


Applicable for industrial process 
control systems, servo amplifier is 
adaptable to any type of control 


instrumentation or automation 
where the transducer produces a 
change in voltage or resistance rep- 
resentative of the measured varia- 
ble. The amplifier is sensitive to a 
3 mu v change in input signal, with 
+2 mu v stability. It is a high- 
gain, de to ac amplifier which rec- 
ognizes the polarity of a low-level 
de input signal, converts it to ac, 
and amplifies it sufficiently to 
drive a servo motor in accordance 
with that polarity. Unit contains 
a fail-safe circuit to protect the 
system in which it is used against 
an open input circuit or failure of 
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any critical amplifier component. 
Operating power supply is 117 v, 
+10 v; 50-60 cps. Thermo Electric 
Co. Inc., Saddle Brook, N. J. 
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Digital Voltmeter 


Four-digit instrument automat 
ically measures the absolute rms 
voltage over a frequency range from 
dc through 5 ke. Model 800 in- 
corporates a temperature stabilized 
diode network, operating on the 
square law principle, to yield a true 
rms voltage reading regardless of 
the ac waveform or de. Voltmeter 
features 0.1 per cent accuracy for 
crest factors up to 2; 0.1 per cent 
response from de through 5 ke; cal- 
ibration accuracy held for a mini- 
mum of 30 days; automatic rang- 
ing; and binary coded decimal and 
decimal outputs. Range is | v to 
999.9 v, with manually selected 0.1 
v to | v range. Balance time i: 
typically less than 3 seconds; maxi- 
mum 5 seconds per range. Electro 
Instruments Inc., 3540 Aero Court, 
San Diego 11, Calif. 
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Detector Control 


Infrared detector control detects 
infrared radiation in the _ visible 
spectrum and short wave length 
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range (7000-9500 angstroms) from 
radiating sources. It is used in the 
detection of hot ingots, blooms, bil- 
lets, slabs, and other radiant sources 
found in steel mills and similar in- 
dustries. When the device detects 
the presence of radiating bodies, it 
can produce a signal to initiate the 
sequential operation of systems such 
as water descalers, hydro jet de- 
scalers, colloidal graphite spray sys- 
tems, roll cooling systems, roll spray 
quenching systems, transfer opera- 
tions, coil upenders, and bar turn- 


over mechanisms, It can also be 
used to initiate slow down and fi- 
nal stop operations, to signal looper 
controls, and to give impulses to 
counter controls. 

The infrared sensing head is lo- 
cated at a distance from and aimed 
at the radiating source to be de- 
tected. Connections are made be- 
tween the sensing head and the 
control panel. Infrared radiation is 
detected by the sensing head and 
transformed into an electric signal, 
which operates the relay in the 


TO CUT OFF AND FORM 
TUBING AND BAR STOCK 
IN A SINGLE OPERATION 


Here is a combination that feeds tub- 
ing and bar stock — automatically — 
to a fast, automatic cutting-off ma- 
chine. Best of all, the pieces being cut 
off can be formed, grooved, flanged 
or chamfered at the same time. 

There are models that handle tub- 
ing, pipe and bar stock from ‘e” diam- 
eter up to solid bar stock of 3” OD and 
tubing up to 8” OD. 

Why not investigate? 


WRITE FOR CATALOG 


MODERN MACHINE TOOL CO. 
2005 Losey St. e Jackson, Michigan 


FREE TRIAL OFFER. Safe, positive, fast set-ups. 
The Modern Safety Drill Table handles odd 
irregular shapes without V-blocks, clamps or 
parallels. Ideal for maintenance work. Guar- 
anteed to save its cost in labor alone every 6 
months. Sizes from 8” to 27%" dia. Try it at 
our expense. No obligation 
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control panel. When the source of 
radiation is no longer in the sens- 
ing area, the relay is de-energized. 
All hot objects emit an infrared 
radiation that travels in a straight 
line and is not absorbed by the sur- 
rounding air. Euclid Electric & Mfg. 
Co., Madison, Ohio. 
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Variable Speed Drive 


Variable speed servo drive system 
can drive in the zero speed region 
where speed regulation, no load to 
full load, and long term speed sta- 
bility are typically of the order of 
0.1 rpm. With a higher available 
torque, the drive can be directly 
coupled to loads such as machine 
tool lead screws without interme- 
diate gear reduction. The no-load 
to full-load regulation at the high 
end of the speed range is approxi- 
mately 0.2 per cent, and the actual 
speed will be within | per cent of 
the setting on the speed control 
dial. Pegasus Laboratories Inc., 
3690 Eleven Mile Rd., Berkley, 
Mich 
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e 2 
Timing System 

Device is applicable in range tim- 
ing systems, time correlation of test 


data in major test programs, and 


116 


central programming units. Heart 
of the system is a time correlation 
unit which consists of a time in- 
dicator, frequency divider, and time 
accumulator. The time correlation 
unit permits the timing system to 
function as an electronic clock in 
military time of hours, minutes, and 
seconds or as a total elapsed time 
accumulator through choice of plug- 
in logic modules. System is de- 
signed to drive up to three remote 
time indicators. The time 
word readout is also flexible and 
can include timing markers, ampli- 
tude coding, amplitude modulated 
carrier, or pulse width modulation. 
Temco Electronics, Div., Temco Air- 
craft Corp., P. O. Box 6191, Dallas 


22, Tex. 


serial 
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Signal Converter 


Device is applicable for process 
control, motor speed control, genera- 
tor and alternator voltage control, 
alternator frequency control, and 
oven-temperature control. It can 
convert various measured variables 
to a dec signal suitable for com 
parison with all common dc refer- 
ence voltages, such as zener diodes, 
standard cells, and glow-tubes. The 
measured variables include: Alter 
nating voltage or current, speed, dc, 
temperature, and frequency. Ac 
curacy ranges from +3 to +5 per 
cent, stability is +0.1 per cent. 
With appropriate transducers, the 
module can convert pressure, force, 
acceleration, humidity, ph, and flow 
to a de voltage. Illustration shows 
Model SXAR-1, a single-phase rms- 
to-de converter. It is rated for: 
Input, 0-1/10/40/160/320 v_ rms; 
output, 1.0 v de full scale; accuracy 
+5 per cent; stability +0.1 per 
cent. Regulators Inc., 455 W. Main 
St., Wyckoff, N. J. 
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Photoelectric Controls 


Line of tubeless 
photoelectric controls is available 
with two types of controls: On-Off 
and time delay. Unit includes 
transistors, photoconductors, printed 
circuits, and miniaturized light 
sources and receivers. Forward 
and reverse circuits are available 
in each control by a simple ad 
justment on the terminal board. 
The flip-flop action of the circuitry 
eliminates relay chattering prob 
lems. The light sources and re 
ceivers are available in either end 
view or side-view configurations 
Photoswitch Div., Electronics Corp. 
of America, One Memorial Dr., 
Cambridge, Mass. 

Circle 453 on Pag? 19 


transistorized, 


Midget Transmission 


Designed for applications of one 
horsepower or less, device can con 
vert any constant speed input pow 
er into an infinitely adjustable out- 
put speed. One or more adjustable 
speeds can be selected (depending 
on the choice of integral control 
devices) in one or both directions 
up to 1650 rpm. Integral with this 
unit is a gear pump for super- 
charge, control, and auxiliary serv 
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ice; a cooling fan; a fluid reservoir 
case; and overload relief valves. In- 
put speed is 1750 rpm, output speed 
variable up to 1650 rpm. Starting 
torque is 62 lb-in., normal torque 
45 lb-in., peak torque 67 |b-in. Oil- 
gear Co., I571A W. Pierce St., Mil- 
waukee 4, Wis. 
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Magnetic Storage Drum 


Magnetic storage drum has 250 
tracks, 460,800 bit capacity, and 
3072 bits per track. Standard op- 
erating parameters include bit repe- 
tition rates (return to bias) of over 
300 ke and bias) 
over 600 kc. Speed range for Model 
7508 is 900 to 6000 rpm. Runout is 
less than 0.0001 inch T.I.R. Bryant 
Computer Products Div., P. O. Box 
620, Springfield, Vt. 
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(non-return to 


Differential Transformer 


Linear variable differential trans- 
former is used for the measurement 
or sensing of linear motion. It 
can operate nominally from 6.3 v, 
60 cycles and have a sensitivity of 
10 v per inch at rated excitation. 
The range of Model 360-1 is +0.15 
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Save up to ¥ on the cost of your next 
conveyor...new handbook shows how 


Telis how to cut planning 
and installation costs with 
pre-engineered, ready-built 
conveyor components for 
immediate or future 
handling needs 


Install a conveyor system to meet your 
specific materials handling needs to- 
day ... tomorrow ... or in years to 
come. Using Standard’s Handidrive 
handbook, simply order pre-engineered, 
prebuilt interchangeable conveyor com- 
ponents to which additions or altera- 
tions can be made as required. 
“Do-it-yourself” buyer-users will 
find Handidrive assembly is fast, easy. 
The pre-engineered stock units in- 
clude: roller conveyors (either gravity 
push-along or live roller type) , inclined 
belt conveyors, drive units, intermedi- 
ate sections, curved sections, supports, 
hangers and other miscellaneous items. 
Lower initial cost — you buy only 
what you need — is only one of many 
Handidrive “off-the-shelf” benefits. The 


STANDARD 


GRAVITY & POWER CONVEYORS 
Sales and Service in Principal Cities 


OVER SO YEARS 
of conveyor experience 


Handidrive handbook gives full de- 
tails! Get your copy now .. . free of 
charge, of course. 


3 plans to help you select and 
order simplified HANDIDRIVE 
pre-engineered units 


“Do-It-Yourself” Plan — Determine 
your conveyor requirements, then se- 
lect stock units from Handidrive hand- 
book. 


“‘Recommendations-Requested” Plan — 
On your request, a Standard specialist 
will advise you on installation of a 
custom-tailored Handidrive conveyor 


**Leave-It-All-To-Standard’’ Plan — 
Standard’s staff of experienced engi- 
neers will work out your 

handling problems of 

a more complex nature. 


STANDARD CONVEYOR CO. 
North St. Paul 9, Minn., Dept. EE.7 


Please send me a free copy 
of your new Handidrive handbook. 
Name 


Company 


Address 


“eee ee eee eee «= at 


City Zone State 


ee ee ee ee ee ee ee ee ee ee ee 
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inch with linearity stated at 0.25 
per cent or better. It can operate 
over temperature ranges of from 
60 to +220 F. The transformer 
consists of a primary winding and 
two secondary windings spaced axi- 
ally along an encapsulated bobbin. 
The core is a magnetic rod free 
to move axially within the bore 
of the device. Magnetic Instru- 
ments Co. Inc., 546 Commerce St., 

Thornwood, N. Y. 
Circle 456 on Page 19 


Transistor Switching Unit 


Instrument can accept up to 100 
different On-Off signals in a broad 
range of voltages and pulse shapes. 
Within 100 


microseconds, it will 


peers shee™ 


graphically display the signal con- 
dition on a direct writing sequence 
recorder. Unit, designated Trans- 
Switcher, contains ten decade boards 
with each one capable of handling 
10 signals in a wide range of volt- 
ages and pulse shapes. The decade 
boards are plug-in units, which are 
replaceable. It is designed to work 
with company’s operations monitor 
which records 100 events electri- 
cally on a moving chart 12 inches 
wide. On-Off input data appear 
on the chart and provide a record 
of events, their duration, and time 
relationship to each other. Brush 
Instruments, Div., Clevite Corp., 
37th & Perkins, Clev eland 14. Ohio. 
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Position Encoder 


Model C-804 provides an output 
of 3600 quanta per revolution in 
Datex code or 4096 quanta per rev- 
olution in Gray code. It is capable 
of unlimited readout cycles, with 
the sampling rate limited only by 
the readout device. Encoder uses 
brush contacts to give high current 


Systems are available 
with speed reducing 
or increasing gears— 
with 12- of 24-hour 
disc charts or with 31- 
day strip-type charts. 


Wagner-Sangamo industrial Tachographs 


Use these precision recording devices anywhere that the 
control of speed, time and measurement is essential to 
the quality of your products. They tell you how fast 


and long a machine is used . 


. . let you measure output ver- 


sus time . . . fit in perfectly with quality control and time 
study programs... graphically record operation of one 
machine or entire automated line to help you determine 
production peaks and valleys, and non-productive time. 


Consult your nearby Wagner Sales Engineer, or write us 
about your production recording problem. Wagner engi- 
neers will tell you if Tachographs will help you increase 


production efficiency. 


wé6o-l 


Wagner Electric Corporation 


6430 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 
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carrying capabilities. The brushes 
are of precious metal alloys and are 
designed to maintain the original 
performance despite wear. The 
etched discs are plated for low con- 
tact resistance and for protection 


against corrosion. Readout is ob- 
tained by the application of a suit- 
able low current voltage to the con- 
tacts. Since the brushes are al- 
ways in contact with the disc, read- 
out can be obtained while the en- 
coder is in motion. Datex Corp., 
1307 S. Myrtle Ave., Monrovia, 
Calif. 

Circle 458 on Page 19 


Adjustable Speed Drive 


Feature of adjusiable speed drive 
is a sensitive static feedback con- 


trol which can automatically be re- 
set to follow an unlimited number 
of input signals to change speed or 
Speed changes, 
acceleration, deceleration, precision 
slow-down, precision shaft rotation 
stop, and dynamic braking and re- 
versing are easily sequenced. The 
motor-drive achieves its perform- 
ance by use of a VecTrol thyratron 
phase shifting grid control which 
provides failsafe regulation of the 
output of a single thyratron from 
zero to maximum with a de con- 
trol signal of only a fraction of a 
volt. Regulation ranging from | 


to 2 per cent is obtained. Drives 


mode of operation. 
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are available with ratings from 1/40 
to 3 hp. ECI Mfg. Div., Electronic 
Controls Inc., 85 Magee Ave., 
Stamford, Conn. 
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Temperature Control 


Transistorized temperature con- 
troller covers a temperature range 
from —50 to 600 F, with a sensitiv- 
ity of 0.3 F and current handling 
capacities of 10 amps, 110 v ac, and 
5 amps, 230 v ac. Model 536 is a 


single point controller, with either 
On-Off or proportioning action. 
The set point can be adjusted by a 
potentiometer located within the 
case, on the front cover, or remote- 
ly. Feature of the controller is an 
optional indicator circuit. This per- 
mits the unit to both indicate and 
control simultaneously, with a 
single sensor, without any interac- 
tion between the two functions 
When this unit is adapted for indi- 
cation, it can be used with a Model 
580 indicator, and can handle one 
to ten controllers. When used with 
several controllers, it has a selector 
switch by which the point to be in- 
dicated can be identified. A spring 
loaded button switch enables the 
meter to display the controller set 
point of that point. Monitor & 
Controls Div., Fenwal Inc., Pleasant 
Street, Ashland, Mass. 
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Magnetic Amplifier 


Unit features a null stability of 
28 mu v or less over a temperature 
environment of —40 to +85 C. 
With thermocouple, strain gage, 
photocell, or other low level inputs, 
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with LIPE 


Automatic Machine Loading 


@ You can meet and beat competition by getting peak 
production from every machine in your shop — new and old. 
Lipe Automatic Machine Loading delivers at least 90% 

of the gross geared capacity of any production machine, 
because stock is fed continuously. Your machines 

cut stock — not air! 


@ Lipe AML Bar Feeds automatically feed stock of 
practically every length, shape and material, in close- 
tolerance feedouts. Users report production increases of 
40% ...90% ...and even 200% per machine, plus 
labor benefits that are even more important. Workers are 
freed from back-breaking hand-loading of stock . . . 
concentrate on quality and machine set-ups. For 

a free estimate of what Lipe AML can do for your 

shop, send prints or samples of typical work. Write 

for full information. 


Sige Calling Clee and You Start Calling Costb 


ne 


PIONEERS IN PNEUMATIC BAR-FEEDING 


ee 
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R-HYDRAULICS- 


Pet The atl, Cm Ue 118 
AIR PRESSES 


PRECISION HONED 
WITH CUSHIONED 
CYLINDERS 

TWO FAST 
ACTING MODELS 


For fast and steady small assembly work 
¢ riveting * punching ¢ marking © staking. 
Equalized ram pressure in excess of 1 ton 
and 2 ton from 90 pound line. Double action 
gives lifting power almost matching ram 
pressure. Maintenance reduced by using ““O”’ 
ring seals and bronze ram bushings. Head 
fully adjusts for proper stroke length and 


accurate die-setting. Extra heavy ram guide. 


FOR LOW COST APPLICATION TO YOUR JOB — WRITE 


Ss / 


CUSHIONED STOP... 


FOR ACCURATE INDEX 


AIR CYLINDER CUSHION CONTROL 
AIR SPEED CONTROL 


HERE’S YOUR ANSWER, if accuracy and 
dependability are important to you. Cush- 
ioned stop eases work to position. Locking 
cylinder stops the table “on the money” and 
holds it until released by locking dog. Changes 
in loads, diameters or speeds are no problem 
either, since both speed and cushion are ad- 
justable. Top plate is 15” in diameter but 
the rugged mechanism will handle much 
larger work loads. Table will make up to 100 
indexes per minute with a 22” diameter, 
200 Ib. load. 


OPERATES on 60-175 Ibs. pressure when 
equipped for air but table is available for 
either air or hydraulic operation. 4, 6, 8, or 
12 stations are standard but others, up to 
30, are made to order. 

REPRESENTATIVES: 


SOME TERRITORIES STILL OPEN. 
WRITE FOR INFORMATION. 


299 HUPP AVENUE 
JACKSON, MICHIGAN 
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the 400 cps amplifier can deliver 
0 to +5 v output into a 50 k ohm 
load at accuracies of 0.1 per cent 
in a single stage of amplification 
It is applicable for linear amplifica 
tion, null and error detection, sum 
ming with electrical 
tegrating, and micro volt and micro 
ampere measurement. Other fea 
tures of the unit include: Built 
in temperature compensation, a 
filtered output, and inherent high 
gain and reliability. Seminole Div., 
Airpax Electronics Inc., Fort Laud 
erdale, Fla. 


isolation, in 
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Sensor & Switch Unit 


Noncontact sensing and switch 
ing system consists of two sensors 
and a control unit. Using ultrasonic 
energy for its beam, it is applicable 
for counting, sorting, routing, ma 
chine safeguard, plant 
door control, and hopper and bin 
level control. The instrument can 
sense liquids, solids, 
nonferrous metals, opaque, or trans 
parent objects. The sensors can be 
completely concealed or remotely 
located. Operation is not affected 
by ambient light, dust, mist, or a 
normal build-up of residual solids 
on the face of the acoustic lens. 
They can operate in temperatures 


protection, 


ferrous and 


of +220 to 100 F. Electro-Sonics 
Div., Delavan Mfg. Co., West Des 
Moines, Iowa. 
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Temperature Control 


Remote bulb, high temperature 
indicating temperature control will 
operate over a range from 100 to 
1000 F. A single scale with two 
pointers provides an easy reference 
between the setting and controlling 
temperatures. Thermal assemblies 
for Model E36N can be replaced 
in the field. Switching 
available include: Normally closed, 
normally open, and double throw 
Ratings are 15 or 20 amp, 115/230 
v ac. Snap-action switches are 
single pole and suitable for up to 
180 F ambient temperatures. United 
Electric Controls Co., 85 School 
St., Watertown 72, Mass. 

Circle 463 on Page 19 


actions 


Mass Flowmeter 


Flowmeter for natural gas makes 
possible the measurement of gas 
directly in pounds, requires no in 
between calculations. 
the instrument is a sensing device 
that consists of a constant speed 
impeller and a stationary turbine 
arranged for axial flow. The im- 
peller gives a twist to the fluid 
stream and the fixed turbine 


Feature of 
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straightens the stream. The torque 
exerted on the turbine is propor- 
tional to the mass rate of flow. 
A small gyroscope automatically 
totalizes the flow by integrating 
the torque with respect to time, 
permitting the output to be con- 
tinuously summed up on a dial 
reading in pounds. ‘The flowmeter 
can be designed into remote con- 
trolled Electrical pulses, 
each representing a given rate of 


systems. 


flow, will operate remote-recording 
dispatching and accounting systems. 
Black, Sivalls, & Bryson Inc., 7500 
East Twelfth St., Kansas City 26, 
Mo 
Circle 464 on Page 19 


Peak Height Recorder 


Instrument is designed for proc- 


ess gas chromatography or other 
measurements where peak height of 
individual c&Mponents _ is 
important in indicating concentra- 
Model 6707 peak 
heights only, printing them as suc- 


cessively 


stream 


tions. records 


numbered points on a 
slowly moving chart. The recorder 
is equipped with one set of input 
terminals and a multipoint printing 
head. Each unit impulse drives the 
pointer upscale, but no printing is 
until an detector 
senses the peak signal. The detec- 


done electronic 
tor then activates the printing head 
and advances the head to the next 
number. Because of the slow chart 
speed and the condensed data re- 
corded, hours of stream analysis can 
be studied in the recorder window 
at any given time. Special features 
are available for safeguarding 
false or secondary peaks, 
providing for disappearing compo- 


against 


nents, and periodically synchroniz- 
ing the peak picker with the chro- 
matograph. Weston Instruments 
Div., Daystrom Inc., 614 Freling- 
huysen Ave., Newark 12, N., J. 
Circle 465 on Page 19 


AUTOMATION—July 1960 


TOLEDO Reports on 


Automatic Weighing 


* NEW IDEAS 


FOR COST-SAVING 


Chance of human error is eliminated 
in this Toledo system. Each formula 
is preset on a ‘‘Batchboard’’. The 
control panel can be located as de- 
sired in relation to the scales. 


AUTOMATIC BATCHING 


Operator at convenient remote location 
has full command of a multiple scale 
batching system with Toledo Remocon. 
As many formulas as required are 
pre-set on ““Batchboards”’ and inserted 
into panel. This is one of several types 
of Toledo remote-control batching sys- 
tems for today’s needs, including 
punch card, ‘“Formulaplug”’ and digital 
scanner. Ask for Bulletin 2964. 


LOAD CELL 
DIAL DOES 
TRIPLE DUTY 


... ALSO PRINTWEIGH RECORDING 
One remote dial serves three platforms 
in this Toledo Electronic Load Cell 
Scale for truck weighing at a large 
cement plant. With a truck on three 
platforms, scale reads individual axle 
loads or total weight. Equipped with 
Printweigh ‘400’ to print full figure 
weight data. Brings new versatility to 
weighing. Request Bulletin 2970. 

m 


WRITE TODAY for specialized help from our Custom 
Products Division, or contact the Toledo Office near you, 
to solve your problems in batching, checkweighing, drum- 
filling, load celi applications. TOLEDO SCALE, Division of 
Toledo Scale Corporation, Toledo 12, Ohio 

(Toledo Scale Co. of Canada, itd., Windsor, Ont.) 


CHECKWEIGHS IN-MOTION 


Many plants today are putting Toledo 
Automatic Checkweighers into their 
conveyor Models to provide 
continuous, 100% in-line checkweigh- 
ing of items from a few ounces to 200 
pounds. Motorized belt. Handle sacks, 
cartons, packages, pieces, parts. Ask 
for Bulletin 2968. 


lines. 


AUTOMATES 
DRUM- 
FILLING 


In this oil industry plant, a Toledo 
sub-surface filler automatically elimi- 
nates drum 
filling. The scale is keyed into con- 


foaming and _ controls 


veyorized system . . . provides faster, 
more accurate filling. Saves time, labor, 
avoids loss of material and customer 
operations 
where Toledo controls guard costs. 
Ask for Bulletin 9030. 


goodwill. One of many 


TOLEDO 


Headquarters for Weighing Systems 
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REULAND MOTORS 


“Molded Horsepower’ to fit your machine tool 


..-M0 longer must you “make something do!” 


Just as a famous artist molds each illustration to his need... so, too, can you 
now have a machine tool motor designed for machine tool use. Not just another 
line of motors that can be “made to fit,” but a complete new type developed, 
by Reuland, exclusively for machine tool manufacturers. 

Reuland “Molded Horsepower” offers a combination of advantages never before 
available. Dynamic balancing, low inertia rotors, heavy duty ball bearings 
straddling the rotor, compact “wafer” design, smooth finished castings, baked 
enamel finishes . .. even pleasing lines that can be varied to fit the contour of 
your machine! 

No wonder Reuland is “number one” supplier to many of the top names in the 
machine tool field! 


MODERN POWER FOR MODERN-DAY PRODUCTS 


Reuland Precision Machine 
Tool Motors are available in 
totally enclosed non-ventilated 
or fan cooled types — ratings 
from 2 h.p. through 15 h.p 

Also available as a machine 
tool brakemotor, incorporating 
both motor and Reuland mag- 
netic brake in a single frame. 


Our new 
8-page catalog, 
No. GS8-30-0, 
will come in 
handy. Sent 
complete with 
prices and 
engineering 
drawings on 
request. 


Refer to Sweet's Product Design, Section 5-a 


.. all in lightweight, cool-running aluminum frames! 
REULAND ELECTRIC COMPANY 


WESTERN DIVISION: Alhambra, Calif. 
EASTERN DIVISION: Howell, Mich. 
® Distributors in all principal cities 
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catalogs 


and literature 


Latest automation information. For copies use card on page 19. 


Amplistats 


General Electric Co., Schenectady 5, 
N. Y.—20 page booklet—Line of ampli- 
stats (1 volt-ampere to 100 kva) de 
scribed in Bulletin GEA-6930 can _ be 
used to amplify signals from sources 
such as thermocouples, strain gages, ther- 
mistors, photocells, phototube amplifiers, 
and transistor amplifiers. Types of ampli- 
stats covered include: General purpose 
toroidal core amplistats and amplistat re- 
actors, static control amplistats, process 
(temperature) control amplistats, and mo- 
tor drive amplistat reactors. Outline dia- 
grams and wiring diagrams are given, 
and charts show operating curves. 

Circle 466 on Page 19 


Hydraulic Milling Machine 


Kent-Owens Machine Co., 958 Wall St 
Toledo 10, Ohio—8 page bulletin—Sub 
ject of bulletin is Model 3-36, a hydrau- 
lic milling machine that has a table with 
an infinitely adjustable feed rate of 
to 60 ipm, and a rapid traverse rate of 
300 ipm in either direction. Both conven- 
tional and climb milling performance fea- 
tures are pointed out. Diagrams and floor 
plan drawings are also included. 
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System Building Blocks 


Digital Equipment Corp., Maynard, 
Mass.—6 page pamphlet — Descriptions 
are given in Bulletin C-4000 on 500-kilo- 
cycle, plug-in, system building blocks. 
Units covered include: Single, dual, and 
quadruple flip-flops, inverters, pulse gen- 
erators, delays, pulse amplifiers, clocks, 
binary to octal decoder, and level and in- 
tensity amplifiers. An explanation is given 
of the logical characteristics of the plug- 
in units, aided by graphic illustrations. 

Circle 468 on Page 19 


Potentiometer Transducers 


H. E. Sostman & Co., 454 E. Lincoln 
Ave., Cranford, N. ]—4 page pamphlet 
—Data are given in bulletin on potenti- 
ometer transducers as applied to pressure, 
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motion, altitude, weight, flow, indicating, 
recording systems, and controlling. Seven 
transducers are described, with features for 
the different units given. 
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Tape Controlled Machining 


Kearney & Trecker Corp., 6784 W. Na 
tional Ave., Milwaukee 14, Wis.—16 page 
booklet—Booklet AP-60 entitled “Around a 
Part in Just 8 Days” describes the step- 
by-step method for processing a part on 
a tape controlled Milwaukee-Matic system. 
Photos show the procedure from blueprint 
to finished machined part in only 8 work- 
ing days. Suggestions are given on what 
to consider when planning for manufactur- 
ing. Comparisons are made between a 
Milwaukee-Matic system and a conven- 
tional system process flow 
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Parts Assembler 


USI Robodyne, Div., U. S. Industries 
Inc., Silver Spring, Md—6 page pam 
phlet—Device, designated TransfeRobot, is 
the subject of booklet. It is an automatic 
parts assembler, machine operator, and 
production hand. Details are given on the 
basic components which are: An electro- 
mechanical arm, a many-fingered hand, 
and an electronic control system. The 
means of programming and setup which 
permits it to be switched from job to 
job in one-half hour are also explained. 
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Secondary Unit Substations 


Pennsylvania Transformer Div., Me- 
Graw-Edison Co., Canonsburg, Pa—24 
page catalog—Bulletin PSG-6001 contains 
ratings, weights, and dimensions for 
planning low-voltage substations for sec- 
ondary distribution systems. Types of load 
centers and substations are described for 
both indoor and outdoor applications. 
Specifications are included for incoming 
supply sections, transformer sections, and 
outgoing feeder assemblies, both indoor 
and outdoor. 
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Slide Assemblies 


Russell T. Gilman Inc., 623 Beech St., 
Grafton, Wis—24 page catalog—Data 
are given in Catalog 1000 on nine ma- 
jor types of slide assemblies, available in 
123 standard models and sizes. Stroke 
lengths range from 3% to 8 inches and 
table areas from 2 by 3 inches to 8 by 
24 inches. Instructions are given for de- 
signing standard slide assemblies into 
special or semispecial production equip- 
ment for straight-line precision move- 
ments. Dimensional drawings and full- 
size end section tracing templates are 
also included. 
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Contact Meter-Relays 


Assembly Products Inc., 75 Wilson 
Mills Rd., Chesterland, Ohio—20 page 
booklet—Meter-relays, used to indicate, 
monitor, and control any variable that 
can be measured electrically, are described 
in Catalog 4-H. Operation of the meter- 
relay is explained, and details are given 
on the circuitry, aided by diagrams. Or- 
dering information is also included. 
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Magnetic Particle Clutches 


Electro-Mechanical Div., Lear Inc., Box 
688, 110 Ionia Ave. N.W., Grand Rapids, 
Mich—1l6 page booklet—Line of mag- 
netic particle clutches described in Bul- 
letin GR-324 ranges in capacity from 
2.5 oz-in. to 1900 lb-in. Principle of op- 
eration is explained, aided by charts show- 
ing performance curves. Installation draw- 
ings showing the application of the 10 
different series of clutches are also given. 

Circle 475 on Page 19 


Pneumatic Process Instruments 


American Machine & Metals Inc., U. S. 
Gauge Div., Sellersville, Pa—l2 page 
booklet-—Pneumatic instruments for the 
process industries, described in Catalog 
515 include: Pressure and temperature pi- 
lots and pneumatic transmitters. Photos 


123 





highlight mechanical construction features 
of both types of instruments. Diagrams 
show case dimensions and mounting ar- 
rangements. Pressure measuring elements 
described include: Bourdon-tube, helical 
movement, diaphragm, and bellows types. 
Mercury vapor and gas and organic-liq- 
uid actuated temperature measuring ele 
ments are included. Optional indicating 
controller features covered include: Pneu 
matic set-point, control by-pass, and valve 
positioner. 
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Air & Hydraulic Cylinders 


Tomkins-Johnson Co., 2425 W. Michi 
gan Ave., Jackson, Mich—16 page book 
let—Data are contained in Bulletin SQ3- 
60 on the interchangeable Squair head 
air cylinders which are capable of pro- 
ducing maximum force with minimum 
pressure. The cylinders are also adapt- 
able to the use of low pressure oil as 
the working medium. The data given in- 
clude bore sizes, rod dimensions, and 
allowable strokes. 
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Electrical Connectors 


Electrical Products Div., Joy Mfg. Co., 
1201 Macklind Ave., St. Louis 10, Mo.— 
4 page pamphlet—Electrical plug and re- 
ceptacle connectors outlined in Bulletin 
B68 are applicable on limit switches, 
hand tools, small motors, solenoids, and 
temperature controls. When installed on 
wiring equipment, they reduce production 
losses caused by faulted feeders, motors, 
and control equipment. Details are given 
on the quick-replacement feature. 
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Data Processing System 


Beckman Inc., Scientific & Process In 
struments Div., Technical Information 
Dept., Fullerton, Calif—8 page bulletin 
—Subject of Bulletin S-4017-A is Model 
123 Data Processing System whose func- 
tion is to collect operating data, convert 
it to meaningful numbers, and make it 
available for study or for immediate use 
in process control. Some of the features 
described include: Pinboard program- 
ming, analog-to-digital conversion, and 
transistorized electronics. A method is 
outlined for developing a step-by-step pro- 
gram of “building block” process control. 
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Silicones 


Dow Corning Corp., Midland, Mich.- 
12 page booklet—Bulletin 10-126 contains 
engineering data and processing informa 
tion on silicones, with details given on 
the electrical and mechanical properties 
of the silicones most useful in Toctonion 
Applications for silicones for use in in 
struments ranging from computers to 
servo motors, are described. 
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Electric Motors 


Century Electric Co., 1806 Pine St., St 
Louis 3, Mo.—l6 page booklet—Applica- 
tion guide (Bulletin 270B) outlines elec 
tric motors ranging in size from 1/20 to 
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400 hp. This includes polyphase, single- 
phase, and direct current motors. Factors 
to consider in motor selection are dis- 
cussed, with numerous motor selection 
charts given. 
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Tape Perforator 


Soroban Engineering Inc., Box 1717, 
Melbourne, Fla.—24 page handbook—Sub- 
ject of booklet is Model GP-2, a tape 
perforator capable of recording digital 
data in standard tape at the rate of 
300 codes per second. Mechanical com- 
ponents, circuit design considerations, and 
mechanical and electrical characteristics 
are described. Theory of operation is ex- 
plained, and sketches show punch mo- 
tions, control signals, and recommended 
punch drive circuits. 
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Digital Instruments 


Non-Linear Systems Inc., Del Mar, 
Calif—6 page pamphlet—Data are con 
tained in Bulletin SF-4 on digital volt- 
meters, ratiometers, ohmmeters, and volt 
age and resistance comparators. A com 
parison is made on each digital instru 
ment series by application, features, and 
specifications. Notes are also given on 
input accessories such as_ transistorized 
scanners and ac/dc converters, and out 
put accessories such as data printers, elec- 
tric typewriter systems, and transistorized 
serial converters. 
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Linear Displacement Transducer 


Daytronic Corp., 225 S. Jefferson St., 
Dayton 2, Ohio—16 page booklet—Min- 
iature transducers described in Catalog 
100B are capable of electrical measure- 
ment of linear displacement, motion, 
size, strain, and similar mechanical phe 
nomena. The units have a resolution to 
0.5 microinch, with linear ranges to 
+0.100 inch. The principle of operation 
is explained, aided by schematic diagrams. 
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Silicon Rectifiers 


Westinghouse Electric Corp., P. O. Box 
2099, Pittsburgh 30, Pa booklet 

Silicon rectifier units described in Book 
let B-7900 consist of a single rectifier 
transformer, silicon “rectifier cubicle, ac 
or de switchgear and regulating equipment, 
and metering and control items. It is 
explained how these units meet ele 
trochemical industry power conversion 
needs that are required for the produc 
tion of aluminum, copper, chlorine 
caustic soda, sodium, and magnesium 
Also included is a_ single-line diagram 
for electrochemical application. 
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-20 page 


Plug-in Components 


Alden Products Co., 117 N. Main St., 
Brockton 64, Mass.—20 page _ booklet- 
Components used to make up electronic 
systems are outlined. This includes termi- 
nal card mounting components, _ basic 
chassis, and basic housing units. Mechani- 


cal and electrical accessories such as test- 
ing and sensing devices, back connectors, 
and locking and fastening devices are also 
covered. 
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Swivel Joints 


OPW-Jordan Corp., 6013 Wiehe Rd., 
Cincinnati 13, Ohio—l2 page booklet- 
Stainless steel swing joints described in 
Catalog F-8 can be used for bulk loading 
or unloading wherever fluids, chemicals, 
or other products require stainless steel 
piping and stainless steel swivel joints 
Data are given on units in a spring bal 
ance style in 2!, 3, and 4-inch sizes and 
in the counter weight style in 2, 2'/, 3, 
and 4-inch sizes. 

Circle 487 on Page 19 


Meter-Relay 


Assembly Products Inc., 75 Wilson Mills 
Rd., Chesterland, Ohio—4 page pamphlet 
-A meter-relay which combines con 
tinuous signal indication with control ac 
tion and instantaneous reset is described 
in Bulletin S-2-1. Illustrations show how 
various circuit components are affected 
at different steps during the operation of 
the unit. Wiring diagrams are also given. 
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AC Motors 


Sterling Electric Motors Inc., 5401 Tele 
graph Rd., Los Angeles 22, Calif —56 
page catalog—Data are contained in Cata 
log 200 on line of ac multishielded motors 
ranging from !/4 to 200 hp. Various modi 
fications, mountings, and enclosures are 
described. Charts list load characteristics, 
load current, and minimum torque and 
maximum starting current. Information is 
also given on drip-proof motors. 
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Universal Test Station 


Consolidated Avionics Corp., 800 Shames 
Dr., Westbury, N. Y.—8 page bulletin- 
Subject of bulletin is Model 1447A uni 
versal test station which automatically 
tests and calibrates a wide variety of com 
ponents via taped-coded test programs 
that result in digital printout and visual 
readouts. Some of the components that 
can be tested include: Transistors, tubes, 
diodes, transformers, transducers, power 
supplies, voltage regulators, and batteries 
A block diagram of the unit is given, as 
is a typical testing sequence. 

Circle 490 on Page 19 


e 
Power Supplies 
Perkin Engineering Corp., 345 Kansas 
St., El Segundo, Calif—16 page booklet 
—Line of de power supplies described in 
Catalog E60 includes transistorized power 


supplies, magnetic amplifier-regulated 
power supplies, semiregulated units, and 
filter packs. A list is included of custom 
power supplies which can be ordered to 
fit customer specifications, A discussion 
is also included on the selection of the 
proper type of power supply. 

Circle 491 on Page 19 
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Permanent Magnet Pulleys 


Stearns Magnetic Products, 635 South 
28th St., Milwaukee 46, Wis—6 page 
pamphlet—Data are contained in Bulletin 
1022 on line of Indox V permanent mag- 
net pulleys ranging in size up to 48 inches 
in diameter. Two types of pulleys are de- 
scribed: A standard duty unit which has 
a uniform magnetic field depth across the 
entire width of the pulley face, and a 
heavy duty unit which has a magnetic 
field depth which varies with pulley width. 
A selection chart is given, with an ex- 
planation on how the proper diameter can 
he determined. 
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Hydraulic Components 


Denison Engineering Div., American 
Brake Shoe Co., 1160 Dublin Rd., Colum 
bus 16, Ohio—6 page pamphlet—Com- 
ponents designed for hydraulic systems 
up to 5000 psi are outlined in Bulletin 
146-F. This includes pumping units, vane 
and axial piston fluid motors, flow con- 
trol valves, check valves, pilot operated 
pressure control valves, directional con- 
trol valves, remote control valves, and 
electrohydraulic pressure control valves. 
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Synchros & Resolvers 


Theta Instrument Corp., 520 Victor St., 
Saddle Brook, N. ]—24 page handbook- 
Test equipment for servo components is 
described. The electrical characteristics of 
synchros and resolvers are discussed, with 
details given on the application and sig- 
nificance of parameters such as electrical 
error, electrical zero, fundamental null, 
total null, transformation ratio, and phase 
shift. Data are also included on electrical 
error measurement procedures, null meas 
urement procedures, and phase shift and 
transformation ratios measurement pro- 
cedures 
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3-Way Valves 


Airmatic Valve Inc., 7313 Associate Ave., 
Cleveland 9, Ohio—12 page booklet—Line 
of full capacity, 3-way valves for air, oil, 
water, gas, chemical, or vacuum service is 
described in Bulletin 91023. The valves 
are available in size from '/% to 1-inch, 
with operating pressure from 0-250 psi. 
A parts list and ordering information are 
included 
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Motors and Generators 


Howell Electric Motors Co., Howell, 
Mich.—8 page bulletin—Bulletin L-1661A 
outlines motors and generators manu- 
factured by Howell Electric Motors Co., 
Ohio Electric Mfg. Co., Kingston-Conley 
Inc., and Leland Ohio Electric Co. This 
includes ac motors ranging from 1/40 to 
300 hp for applications on cranes, hoists, 
elevators, machine tools, oil burners, gaso- 
line, and water pumps. Notes are also 
given on horizontal-shaft and right-angle 
gearmotors, coupled-unit speed reducers, 
generators, motor-generators, frequency 
changers, and industrial bench grinders. 
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Control Valves 


General Kinetics Corp., Dept. C, 197 
S. Van Brunt St., Englewood, N. ]—16 
page booklet—Data are contained in 
Catalog GV-101 on line of cast, barstock, 
and special valves. The valves are sup- 
plied in sizes from '4 to 14 inches, for 
pressures from high vacuum to 50,000 
psi, and temperatures from 425F to 
1800 F. Charts list flow capacity and 
characteristics, and a series of illustrations 
show the functioning of a valve as it 
goes through a cycle of operation. 
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Shipping Case Sealing Machines 


]. L. Ferguson Co., Sales Dept., P. O 
Box 1226, Joliet, Ill—l6 page booklet— 
Data are given in Booklet 100-37A on 
paperboard shipping case gluing and seal- 
ing machines. This includes a compres- 
sion sealer and a gluer with automatic 
feed. Typical applications of machine 
modifications and accessories are described 
and illustrated. Also described is a ma- 
chine, designated Packomatic, which is a 
consecutive serial numberer and _ dater- 
coder that uses self-inking rolls. 
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Digital Information System 


Baile y Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio—8 page bulletin—Sub 
ject of Bulletin E72-2 is Metrotype, a digi- 
tal information system which uses all 
solid-state components. Principle of op- 
eration is explained, and a block diagram 
shows the basic elements in the system. 


POST 


Details are given on the indicator-control 
console, and the types of log sheets that 
can be used are discussed. 
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Process Control Systems 


Control Systems Div., Daystrom Inc., 
Miramar Rd., La Jolla, Calif—l2 page 
booklet—Industrial process control systems 
are graphically outlined. Some of the sub- 
jects covered include: The benefits of a 
total systems approach, what is meant by 
single-source responsibility, and the com- 
pany’s guarantee of 99 per cent operational 
availability. The flexibility of a typical 
control system is described, and the con- 
trol-associated functions it will automati 
cally perform are listed. 
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Mechanical Vibrating Conveyors 


Jeffrey Mfg. Co., 956 N. Fourth St. 
Columbus 16, Ohio—63 page catalog 
Four types of mechanical vibrating con- 
veyors are described in Catalog 954. The 
heavy duty conveyor is designed to handle 
large capacities under the most severe 
conditions of service and atmosphere. The 
twin mass conveyor is a dynamically bal- 
anced unit suitable for applications above 
ground level. The medium duty-medium 
weight conveyor is for the handling of 
medium capacities, and the low capacity 
low height conveyor is designed for small 
tonnages. Notes are also given on weigh 
feeders, dryers, coolers, barrel packers, 
screens, and magnetic separators. 
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MEASURING 
SYSTEMS 


Connected to any Post Decitron 
electronic counter, the new lineal 
footage device permits accurate 
length measurement for contin- 
uous production items. 

Each time the wheel revolves, 
a photolight beam is broken and 
a count equal to one foot is reg- 
istered by the counter. Varied 


“beam-hole”, or wheel size will 
permit the counting of fractional 
parts of a lineal foot if desired. 
Different types of wheels provide 
traction surfaces for wire, rope, 
aluminum sheets, bar or flat 
steel, paper, cloth. 

Used in conjunction with a 
Post Decitron “Preset” counter, 
(i.e. PW-2) a predetermined 
length of stock can be measured, 
and ‘‘marked”’ or cut-off as 
desired. 

Ideal for labels and paper 
making where footage is most 
accurate measure of production. 


POST ELECTRONIC PRODUCTS 


Division of Reid Brothers Company, inc 


12 LOTHROP ST 


BEVERLY, MASS 
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Die changeover is 
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duction on new or 
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Press application of small 3-station 
line transfer unit shown. 


AUTOMATION 


Standard unit powered by hydraulic 
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tically for “Walking Beam.” 
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“Shuttle Type” part trans- 
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Large cup trimming shows the prompt. Our prices are right. Our engineering 
“BUILDING BLOCK” arrangement services are yours for the asking. 


using hydraulic power. ' AX-26 


Write for 8 page illustrated brochure. 
Or, call Detroit Code 313 CR 8-0200. 


VALVE. INC 
LIVERNOIS ENGINEERING CO. wae ona aaah 
The Moving Engi f Automatior 


4 0006-3) Joyezeo 38072] sno 10) ap11M 


eer F; A 


25200 Trowbridge e@ Dearborn, Michigan 


Circle 703 on Page 19 Circle 704 on Page 19 





BOO 960 


NUMERICAL CONTROL 
IN AUTOMATION 


By J. C. KEEBLER 
Managing Editor 


TO ESTABLISH an organized frame of reference from 
which developments in automation and numerical con- 
trol can be discussed, it is appropriate to consider the 
definitions of each of these terms, some information 
about their histories, and some types of each. 

Certainly technological progress in both automation 
and numerical control can go forward without resolving 
the question of differentiation between the two. Engi- 
neers can design and apply more highly sophisticated 
systems of each without giving a thought to whether 
they are synonymous, or antonymous, or in any way 
related. Yet with the knowledge of some prior confusion, 
it seems appropriate that an introduction to auto- 
mation and numerical control should establish a frame 
of reference that may enable subsequent material pre- 
sented to be more readily understood. 

When Del Harder first started using the word “auto- 
mation” the equipment referred to was generally some 
sort of handling device to move material between press- 
es. In some auto plants today, “automation equip- 
ment” still refers primarily to specially-designed han- 
dling equipment. However, as Harder’s concepts of 
linking successive pressworking operations into continu- 
ous production processes were expanded to encompass 
other types of production, the word came to include a 
broader concept of making things automatically. 

Now, people concerned with industrial production 
generally agree that automation may be defined as: 
The science of performing manufacturing operations or 
services as automatically as possible or as the economics 
of a situation limit or require. Some say that, given 
unlimited financial resources, anything can be done 
automatically. Manufacturers, however, must include 
economics in their analysis of automation because they 
cannot afford to do things automatically just for the 
pride of owning automatic equipment. 

Just as this definition is not limited to pressworking, 
it is also not limited to automobiles, and not limited 
to metalworking. In a manufacturing engineering sense, 
no restriction with respect to type of process, type of 
product, or type of industry need be applied to the 
definition. Nor is there any reason to restrict it with 
respect to quantity, lot size, or the manner in which 
the automatic operation is accomplished. 

This broadening of meaning from narrow specifics 
to general categories was sparked by the realization 
that the concepts had wide application and that the 
basic principles involved were valid for all functional 
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abstracts 


and industrial areas of specialization. 

Automatic manufacturing techniques had been ap- 
plied to varying degrees in all industries, and in most 
instances have roots that predate the use of the term, 
automation. Yet the broad use of the term placed in- 
creasing emphasis on analysis of manufacturing meth- 
ods and created a realization that, by restudying pre- 
vious developments in broader terms, basic technology 
of automation could be documented. 

When viewed from this vantage point, Harder’s con- 
tributions in terms of newly developed equipment for 
automotive use are overshadowed by his larger con- 
tributions in providing a frame of reference through 
which to study manufacturing engineering, and a con- 
cept that makes automation more of an industrial 
philosophy than a piece of industrial hardware. 

All manufacturing can be said to consist of eight 
basic processing steps: 

. Raw materials handling and processing. 
. Product or component manufacturing. 
Inspection and quality control. 

. Assembling, combining, or mixing. 

. Performance testing. 

. Packaging. 

. Warehousing and storing. 

. Shipping and distributing. 


] 

2 
> 
4 
5 
6 
7 
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To attain the most effective automatic processing 
systems, the equipment that performs these basic steps 
must be interconnected by automatic handling equip- 
ment and interlocked by an automatic control system. 
To co-ordinate manufacturing processes with other 
functions of the business enterprise, the processing 
steps are linked with the order, production control, 
and business data processing operations of the plant by 
suitable automatic data handling means. 


Three-Phase Approach 


In considering equipment for automation, it can be 
seen that three basic phases of emphasis exist: 1. Work- 
performing processes. 2. Handling. 3. Control. Manu- 
facturing engineers responsible for production tech- 
niques must consider each of these phases in specify- 
ing manufacturing systems and the equipment neces- 
sary to make them work. 

It is well to recognize that each of these phases can 
be considered a specialty in its own right, but that suc- 
cessful manufacturing engineering effort is usually based 
on a recognition of their interdependence, and there- 
fore considers all of these phases as subdivisions of a 
comprehensive approach to automation. 

Work-Performing Process: Engineering of manufac- 
turing processes requires the determination of a sequence 
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of operations to produce the required product. These 
operations cause some physical or chemical change of 
the material. It may involve drilling, bending, heating, 
cleaning, fractionating, or any of the host of operations 
known to modern technology. 

The manufacturing engineer must not only determine 
a sequence for the operations he deems necessary, but 
he must also decide upon work-station specifications 
that determine which of these operations will be com 
bined in a given work station, and what the capacities 
and rates of each shall be. The degree to which each 
is to be performed automatically has a marked bearing 
on these decisions and the known technology for per- 
forming them automatically will be reflected in the 
cost of the facilities of manufacture. 

When processes are analyzed on the level of unit 
operations, techniques of work performance used for 
one product, or those that are highly developed in one 
industry, are seen to be applicable on a broad scale 
to other products and industries. 

Handling: Modern manufacturing requires not only 
that the work be performed automatically, but that the 
material be moved within, and between work stations 
in an automatic manner. Handling in this context en- 
compasses all types of manipulation and transportation 
and is not restricted to specific classes of equipment. 

Within a work station the handling requirement 
might include feeding, escaping, orienting, loading, ex 
tracting, chucking, or clamping. Handling between 
work stations may involve indexing, transferring, stor 
age, stacking, conveying, or trucking. Specific tech 
niques of automatic operation have been broadly ap 
plied to each of these. Another classification that has 
proved useful for study is that of material type as re 
flected in such terms as web or coil stock handling, 
bulk or granular material handling, and discrete parts 
handling. The manufacturing engineer of today is 
every bit as concerned with handling the material auto 
matically as he is with performing the work auto 
matically 

Control: To do these things automatically requires 
automatic control systems. A work station or a handling 
device can be made to cycle automatically and can be 
interlocked with other work stations and handling 
equipment to perform as an integrated automatic 
system. Control systems have been classified with re 
spect to the variable being controlled (temperature, 
flow, pressure, position, speed, etc.) or with respect 
to the mode of operation (electrical, pneumatic, hy 
draulic, electronic, mechanical, or combinations and 
subdivisions of these). 


Manufacturing engineers and production equipment 
designers who specify automatic control systems for 
manufacturing facilities are interested in choosing the 
appropriate system to meet the requirements of their 
work performing and handling cycles. 


Numerical Control Defined 


Numerical control fits into the third phase of the 
three-phase approach and is one of the techniques 
available to the designers and users of automatic pro- 
duction equipment, Therefore manufacturing engineers 
and production equipment designers must know what 
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it is, how it works, and when to select it in preference 
to other types of control systems that might be chosen. 

When wartime military needs fostered the devel- 
opment of advanced servo systems the engineers in- 
volved in such work began to visualize industrial 
applications. If computer elements and servos could 
be linked to control gun-positioning and firing sys- 
tems, they might also be used to direct the actions of 
machine tools. The U. S. Air Force was the first 
organization to put big money into the project. Origi- 
nally working with Parsons Aircraft and subsequently 
with the Servo Laboratory at the Massachusetts In- 
stitute of Technology the first tape-controlled large- 
scale contour milling machine was developed. Sub- 
sequently, the Air Force let contracts with machine- 
tool builders to produce about 100 major machine 
tools that embodied these concepts or variations of them. 

Now, people concerned with industrial production 
equipment generally agree that numerical control may 
be defined as: That class of control system that uses 
numerical data as input control instructions to auto 
matically guide the cycle of a machine. As with other 
types of control systems one may subdivide numerical 
control by what is being controlled (complex contour- 
ing, end-point positioning, sequence programming) or 
by the mode of operation (input media; punched card, 
punched tape, magnetic tape; presence or absence of 
computer elements, servos, electronic circuits, feed-back 
loops, buffer storage or memory elements). 

This definition is not limited to contour milling; it 
is not limited to aircraft parts production; nor is it 


~/ 


limited to metalworking. In an equipment design sense 
no restriction with respect to type of process, type of 
product, or type of industry need be applied to the 
definition. Nor is there any reason to restrict it with 
respect to quantity, lot size, or the type of work-perform- 
ing process or handling operation to which it is applied. 

This broadening of meaning from narrow specifics 
to general categories foretells widespread application 
of the technique, but is restrictive in the sense that it 
describes a class of control systems. Insofar as the three- 
phase approach to automation makes choices within 
each of the phases interdependent, use of numerical 
control has a marked effect on the other two phases, 
therefore, on the whole manufacturing technology. 
These effects are within the framework described as 
automation and do not supplant it with another basic 
concept to be mastered. 

The advantages of controlling automated production 
equipment with numerical-control systems are many. 
Certain of the systems can provide for complex con- 
touring that is difficult if not impossible to achieve by 
other means. A variety of positioning requirements can 
be accommodated by numerical-control systems. Just 
as a roll of paper in a player piano can control which 
note is played when, a roll of tape or a deck of cards 
in a numerical-control system can control what ma- 
chine action takes place when. In general, numerical- 
control systems for positioning and/or programming 
are less complex than those for contouring. 

One characteristic of numerical control that is of 
particular interest is that, within the design scope of 
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a given system and the equipment to which it is ap- 
plied, the cycle of actions and the limits of actuation 
can be changed by use of a new tape or deck of cards. 
This flexibility makes the system advantageous for job- 
lot production. The quick changeover feature means 
large savings in setup costs for manufacturers of prod- 
ucts that are similar in nature but which come in a 
variety of shapes and sizes, 

Caution against too restrictive categorizing of ap- 
plicability of techniques is a wise policy. It may not 
be appropriate to use a numerical-control system on 
a transfer machine designed solely for one model of 
automotive-engine block. Other control systems may 
perform adequately for less cost. However, as transfer- 
machine design trends toward building-block construc- 
tion for flexibility of workpiece redesign, the flexibility 
feature of numerical-control systems might find a nat- 
ural application in unitized control of multi-purpose 
building blocks. 

Manufacturing engineers studying their problems on 
the basis of the three-phase approach to automation 
equipment are certain to be alert to such possibilities. 
As a part of automation technology, numerical control 
is finding wide acceptance, in various industries, where 
the attributes of such systems fit the requirements of 
the control problems. 


From a paper entitled “Introduction to—Automation 
—Numerical Control” presented at the Twenty-eighth 
Annual Meeting of the American Society of Tool and 
Manufacturing Engineers, Detroit, April, 1960. 


PUMP STANDARDIZATION 
. . « A USER'S CONCEPT 


By R. G. JOBE 


Shell Chemical Corp 
Houston, Texas 


SINCE the centrifugal pump is one of the widely used 
items of equipment in the chemical industry, consider- 
able incentive exists for standardizing this equipment 
and, in fact, an industry-wide standardization program 
is in progress. In considering the adoption of a stand- 
ard pump for our plant, we made a plant-wide study 
covering approximately 650 centrifugal-pump instal- 
lations to determine the range of head and capacity 
requirements, and to obtain cost data to serve as the 
basis for selecting the optimum standard design. 

To establish the range of head and capacity required, 
the design points for all existing pumps were plotted 
on one head-capacity chart for comparison. Analysis 
of the distribution of these points led to the conclusion 
that the standard pump should be capable of develop- 
ing a shut-off head of at least 200 ft and a differen- 
tial head of 120 ft at a capacity of 250 gpm. A pump 
meeting these requirements would handle approximate- 
ly 80 per cent of the centrifugal-pump applications in 
our plant. In order to have a compact pump prac- 
tical for lower-capacity applications, it was decided 
that performance beyond these limits should be han- 
dled by a larger pump. 

The basic economic consideration was the lowest 
over-all cost for the life of the pump. We were seek- 
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ing a unit which would provide an economic balance , 


between the first cost of purchase and installation and 
the continuing cost of operation and maintenance. 
Comparison of continuing costs with capital cost 
showed that, on the average, during the life of the 
pump the sum of the continuing costs (maintenance, 
power, oil, etc.) would exceed the capital cost by sev- 
eral hundred per cent. This indicated that the stand- 
ard design should emphasize reduction of the con- 
tinuing costs. This does not mean that capital costs 
were to be disregarded, but rather that maintenance 
cost-reduction features would be favored where com- 
promises would be required. 
maintenance costs 
were among the most important factors contributing 
to the continuing costs. It was apparent that main- 
tenance-cost reduction should be one of the primary 
objectives. Further study led us to conclude that: |. 
The standard pump should be designed so that it could 
be quickly removed from service for shop repairs. 2. 
The pump should be simple to dismantle and reas- 
semble in the shop. 3. The pump should be designed 
to use a minimum number of component parts. 


Further analysis showed that 


Because of the relatively small size of our pumps 
and the unfavorable conditions in the field, it is our 
practice to make repairs in the shop; hence, the in- 
stallation and removal steps are an integral part of 
the maintenance procedure. Ease of dismantling un- 
der shop conditions and the reduction in the number 
of parts are features which would be expected to re- 
duce cost of repair parts and further reduce main- 
tenance labor costs. 

All features of the standard pump were expected 
to be consistent with the basic requirements of dimen- 
sional interchangeability, reliability, and moderate first 
cost. 

Evaluation of the over-all economics and performance 
requirements establishing the following 
criteria: 


resulted in 


The pump should be capable of providing sufficient ca 
pacity to meet the performance requirements for at least 80 


per cent of the centrifugal pumps in the plant. 


) + 
2. It must 


both in n 


feature maximum dimensional interchangeability 
yunting dimensions and pump parts. 
It must be simple to remove and install. 

It should use a minimum number of parts. 
5. It must be 
onditions 


f The 


ith maintenance requirements and reliability. 


simple to dismantle and repair under shop 


installed cost should be as low as possible, consistent 


The implications of these requirements were dis- 
cussed in detail with the engineers from United Cen- 
trifugal Pumps. It was the consensus that existing 
conventional pump designs did not meet these require- 
ments, and it was agreed that a new pump would be 
developed as the joint effort of United Centrifugal 
Pumps and Shell Chemical Corp. 

The pump which evolved is a vertical centrifugal 
pump with an integral electric drive. The pump case 
is designed to withstand piping stresses so that the 
pump may be installed without a baseplate or concrete 
ioundation. 

Since the drivers are integral with the pumps, we 
have equipped all of the standard units with a plug- 
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type electric power and grounding connection to fa- 
cilitate quick removal. A safety interlock is provided 
to turn off the power in case the plug is removed when 
the circuit is “hot.” All motors use 3-phase electric 
power and are connected in the shop so as to have 
a standard phase rotation. All outlets are corrected to 
this phasing as they are installed, so that replace- 
ment pumps will always rotate in proper direction 
without the need for field checks. 

The seven major parts of the pump are the case, 
the cover, the impeller, the shaft, the mechanical seal, 
the sleeve, and the orifice. A common shaft is used 
for both pump and motor. The shaft is protected 
from the process fluid by the impeller, the impeller 
nut, and the sleeve. This protection permits inter- 
changeability of drivers between alloy and carbon-steel 
pumps. 

Since the pump was designed for use under shop 
repair procedures, the advantages of close-coupled de- 
sign could be realized without increasing maintenance 
costs due to limited accessibility. Close-coupled design 
results in reducing the number of parts and improves 
ease of dismantling by eliminating the pump bear- 
ing, the bearing bracket, the lubricator, the shaft cou- 
pling, and the coupling guard, all of which are found 
on the conventional horizontal chemical plant pump. 
In addition, the integral design results in a more 
rigid shaft than would be possible for a coupled shaft 
design of the same diameter. This permits the use 
of a smaller mechanical seal. 

Since alloy construction is sometimes required for 
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pumps in chemical plant service, this pump was de 
signed for ease of casting so that it could be economi- 
cally built in any castable alloy. The shaft is fully pro- 
tected by the wetted parts so that special motors with 
alloy shafts will not be required for alloy pumps. 

Although the new design has only recently emerged 
from the development stage, some indications as to the 
effect of the design on plant pump cost have resulted 
from our experience in the field. Comparison of the 
installed costs for the eleven test units with similar 
costs for conventional medium-duty horizontal cen 
trifugal pumps in these services shows that installed 
costs (including the price of the pump) were reduced 
20 to 35 per cent below that of conventional pumps 
of cast-steel construction. These savings are due large- 
ly to the elimination of concrete foundations and the 
elimination of the shaft coupling with its alignment 
problems. 

In the congested process areas of existing plants the 
compact design permits the standard pump to be in 
stalled without undue extension of piping or blocking 
of accessibility to existing equipment. In new con 
struction we believe that further savings especially in 
piping costs could be made by judicious mounting of 
pumps on major equipment or on pipeways as is done 
with motor valves. 


From a paper entitled “Pump Standardization 
A User’s Concept,” presented at the Annual Meeting, 
American Society of Mechanical Engineers, Atlantic 
City, N. ]., December, 1959. 
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The story at PEECO can best be para- 
hrased — “... known by the company they 
eep...” The long list of companies that 

now ‘produce more’, because PEECO vi- 
bratory feeders are engineered to work, 
reads like America’s industrial “Who's 
Who”. PEECO’S technical knowledge in 
parts feeding can help you schedule one or 
more parts at a given rendezvous at a pre- 
determined rate per hour and oriented to 
the exact position desired. Obviously this 
generates great savings. Let PEECO sales 
engineers help you ‘produce more’. Send 
for new literature on the latest feeding 
technique. 
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AMERICAN “CABLE-WAY” 
ELIMINATES SPOILAGE! 


This American “Cable-Way” 
conveyor replaced one 

belt conveyor and two 
gravity conveyors. 


Installed at Danner Press of Canton, Inc., Canton, Ohio 


Unattended, a smooth-running, 240-foot American “Cable- 
Way” conveyor moves lightly-wrapped bundles of magazines 
from bindery to shipping without damage. Collision-spoilage 
occured frequently with the former gravity and powered- 
belt conveyor systems, which required three 

attendants. The ““Cable-Way” conveyor cost only 

a little more than a medium-priced automobile. 
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Only EASTMAN Clamp Couplings offer you the exclusive “Inter-Lock” 
feature shown in cutaway view above 


Outside rib of clamp locks in groove of hex (C) assuring precise positioning of 
each rib of clamp (A) between each barb of insert (B). 


Because hose is uniformly compressed between alternating ribs and barbs, 
it cannot be weakened and will give your customers longer service. 
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are you stuck? 
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file 


Readers with problems concerning systerhs, equipment, or com- 
ponents for automated operations are invited to outline them 
to: The Editor, AUTOMATION, Penton Bidg., Cleveland 13, 
Ohio. Readers having solution suggestions are invited to sub- 
mit them and should refer to case number and title of the 
problem involved. Dates shown with suggestions indicate issue 
in which' the problem was presented. 


CASE 2026-P 
PIPE LABELING 


We manufacture exhaust and tail pipes. As a final oper 
ation we place a label around the pipe by manually pushing 
it through a labeling mechanism. We would like to up 
grade this manual operation. If the labeling is applied before 
the bending operation it becomes excessively dirty; the 
shape of the pipe after bending prevents the pipe being 
rolled over a label .. . 

Manager 


CASE 2170-P 
LOADING SMALL DRILLS 


We request information on loading small drills (0.060 

inch in diameter and smaller) properly oriented to a 

centerless grinder. Any information will be appreciated rel- 

ative to delivering parts of a small-drill nature to a ma- 
chine for subsequent operations . 

Vice President 


CASE 2024-P 
INDEXING DEVICE 


I am designing an inline transfer machine for processing 
of 20-gage galvanized steel plates of various lengths. The 
plates are prepunched with a standard hole pattern into 
which nails are to be fed by means of hopper feeders. The 
plates will contain piloting dimples to insure accurate align- 
ment of holes to feeding equipment. I would like to receive 
information on an accurate indexing drive with a 2-inch 
stroke. The system is to accommodate four widths of plates 
(3, 444, 6, and 7 inches) in various lengths 

Engineer 


CASE 2027-P 
CAM CONTROLLED INDEXING 


We are interested in obtaining a work table for posi- 
tioning a 6 by 30-inch part in an assembly operation. The 
part is to be indexed to various positions as a cam presses 
plastic parts into punched holes. Is there an indexing table 
on the market that can be programmed by a rotating cam to 
actuate a series of switches that would control the table? . . . 

Toolroom Foreman 
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Labor saving 
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unloading 


For single or 
multi-stage 
operations 


No nesting of parts 
during cleaning or 
conditioning cycle 


Adjustable capacities to 10,000 Ibs. per hour 


The versatile new Simplicity VIBRA-WASHER, revolutionary 
machine for washing and conditioning of small metal parts, 
stampings and castings, employs a vibrating work carrier that 
automatically conveys parts through cleaning or conditioning 
bath. Solution is forced around parts, even into blind drillings 
and slots. In single stage, VIBRA-WASHER removes chips, 
oil and grease quickly . . . economically. In multi-stage, several 
units in line will provide cleaning, rinsing and phosphating, 
eliminating “‘between-stage’’ handling. Write today for Bul- 
letin 107, to: Industrial Washer Division. 


mplicity 
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manufacturing automation, 5-53 
Contracts, for control developments, 
5-74 
Controls, 
adjustable speeds, 3-70; 7-84 
*Asterisks indicate brief items ap- 
pearing in departments. 


2-13° 


Measuring Devices, 


7-45 
3-47 


6-49, 87 


exposition, 
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ball mill grinding, 2-80 
chipboard process, 3-58 
computers, 3-47, 48; 6-87; 7-16* 
conveyor system, 3-63, 76; 7-21°*, 
54 
count, 4-80, 90; 6-92 
current, problem, 5-182* 
development contracts, 5-74 
electric oven, 4-40* 
electrical, 7-80 
electrohydraulic servo, 2-56 
electropneumatic, 3-70; 7-80 
electropneumatic gaging, 3-78 
feedback theory, 3-152* 
handling, 4-66 
hydraulic, 7-37 
injection molding, 6-17* 
inspection machine, 6-91 
line load, 4-27* 
material feed, 7-80 
metal rolling mill, 5-107 
motor load, 7-80 
numerically controlled machine 
tools, 2-49*; 3-39, 69; 5-24° 
overload, 2-74; 5-27* 
plating cycle selection, 4-66 
pneumatic, 7-80 
potentiometer, 3-30° 
power, 4-27* 
pressure switches, 5-97 
pressworking, 2-74 
printing press, 4-51 
process, 4-9*; 5-87 
process by computer, 4-159 
production reporting, 6-80 
programmed conveyor, 3-63 
programming, 3-63 
pushbutton, 7-10* 
relays, 3-34* 
relay counting chains, 2-93 
rotary stepping switches, 3-87 
servo, 2-56 
speed, 2-56 
static, 3-16*; 4-40° 
synchronizing, 2-74 
temperature, 4-93; 5-87; 7-80 
thermal overload, 5-27° 
tracer, 2-56 
tractor-trailer, 6-67 
viscosity problem, 4-170° 
voltage digitizers, 7-24* 
weighing, 4-42*, 86 
welding, 6-66 
zero speed switch problem, 4-170* 
Conveyors, 
assembly area, 4-24*° 
between machining 
2-66 
bulk material, 
capacity chart, 
chip, 4-94 
flour bags, 7-83 
power and free, 7-54 
retail merchandise, 7-54 
swivel, 7-83 
tubular, 4-94 
Cooling while conveying, 3-148 
Cost analysis, 2-49°* 
Counters, 6-92 
Counting, 
control, 4-90 
electronic, 4-80 
newspapers, 4-51 
rotary stepping switches, 3-87 
Cubic handling fixture, 6-69 
Cutoff problem, light strip, 2-160° 


operations 


3-70 
4-94 


D 


Data handling, 7-68 
Data processing, 3-47, 48; 4-9*, 21° 

168°; 5-16°; 6-10°, 13°; 7-26° 

for distribution, 5-167* 

for engineering departments, 7 

138° 

for tape controlled machines, 
Data storage, 7-68 
Decision making, theory, 2-164* 
Depreciation, equipment policies 

6-56; 7-46 
Design, 

integrating 

2-83 

of computers, 3-10* 

plant, 4-45; 6-68 

production equipment, 7-37 
Detectors, current & voltage, 6-36* 
Die, progressive, 3-73 
Diode application, book, 6-152* 
Dispatching, 

by tractor-trailer, 6-67 

warehouse supplies, 6-67 
Dispensing, problem materials, 5-77 
Drilling, numerically controlled, 3-69 
Drives, 

adjustable-speed, 7-84 

adjustable speed, hydraulic, 3-70 

adjustable voltage dc, 7-84 

eddy current, 7-84 

electromagnetic, 7-84 

gas turbine, 4-24° 


4-58 


product & process 


7-84 
2-80 
plastic powder, 6-91° 


modified Kraemer, 
thermal! controlled, 
Drying, 


E 


Economics, 5-66; 6-55, 147 
equipment development, 6-56 
equipment investment, 7-46 
principles of, book, 6-152° 

Education, 5-66 

Electrical 
aluminum conductors, 6-16* 
efficient use considerations, T7- 

138* 
engineering curriculum, 5-178°* 
standards, 3-143 
system maintenance, 4-7 

Electronics, components, 

Employment, 5-66 

Encoders, shaft position 

Engineering, 
costs, 6-56 
development contracts 
equipment investment 

7-46 
for maintenance, 4-73 

Equipment design, 7-37 

Equipment development, 
2-13° 

Equipment financing 

Everett, J. B. 
Counting for High Speed Control, 

6-92 


5-74 


evaluation 


leasing 


6-147 


F 


Farris, J. A 
Filters for Electrohydraulic Servo 
Systems, 2-151 
Feeders 
bulk type, 6-82 
for machine tools, 5-71 
nonmar type, 6-82 
orienting belt. 6-82 
orientation-type, 6-82 
stack hopper 
vibratory, 2-156 
Feeding, 
bulk materials, 5-77 
discrete parts, 6 
electronic parts 
for grinding, 
problem materials, 5 
steel sheets, 6-63 
systems, 6-82 
Filling, granular material, 
2-160* 
Fillmore, R. L 
Electrohydraulic 
2-56 
Filters, 
2-151 
Finishing, 
Fischer, J 
Processing While Conveying, 3-148 
Fixture body welding, 2-43* 
Flow 
control, 2-164*; 6-87 
measurement, 2-164* 
meters, 6-28° 
Fluid power, 
controls, 5-176* 
diagrams, 4-168* 
Food processing, 7-86 
Foreign competition, 7-45 
Forging, aluminum, book 
Forming, speedometer 
5-107 
Furnaces, 
continuous annealing 
gas fired, 2-40* 
vacuum brazing, 


6-82 


prob., 6 
5-86 


‘a 


problem 


Serv« Systems, 


hydraulic servo system 


3-63; 4-83 


6-152* 


housings. 


5-106* 


7-24° 


G 


Gaging 
and electropneumatic control 
and sorting. 2-66 
automatic micrometer, 5-33° 
electrostatic, 4-24* 
plastic balls problem, 4-170* 
pneumatic, 3-78 
pressure, 4-39* 
thickness, 6-91° 
Grinders, fillet, 4-48 
Grinding, 4-76 
cement, 2-80 
chamfers on rods, 3-76 
sheet edges, 6-63 
synchro shafts, 5-86 


3-78 


Handbook, 
machinery, 4-168* 
tool engineering, 

Handling, 

a philosophy of, 5-172 
between conveyors, 4-66 


7-138° 


between dies problem 
bulk materials, 3-70; 
6-9", 13° 
by tractor-trailer 
cement, 2-80 
container marking 
discrete parts, 6-52 
for assembly, 2-72; 
for grinding, 5-86 
for painting, 6-68 
for pressworking, 6-156* 
for welding, 6-63 
forgings for induction 
6-69 
glass in cartons, 
grain, problem, 2-160* 
hot metal sheets, 7-34° 
in packaging, 7-74 
in warehousing, 3-36*, 76 
lithographic plates, 3-43 
logs, 3-44 
machined parts, 4-36* 
machining wastes, 4-94 
magnetic conveyor, 4-92*; 
7-53 
marking, 6-41°; 7-24° 
metal chips, 4-92* 
metal sheet, 7-13* 
pipe, 7-41 
piston pins, 
pistons, 2-66 
pneumatic conveying, 3-148 
process materials, 5-77 
retail merchandise, 7-54 
selective transfer, 3-63 
ship cargo, 6-9* 
small drill problem, 
sorting, 6-143 
vacuum lifters, 7-34° 
wirebound boxes, 6-79 
Harper, L. E 
Dispensing Problem 
Process, 5-77 
Harple, K. G. 
Features of a 
System Operated by a 
puter, 4-159 
Harrington, J., Jr. 
A Look into Tomorrow 
Hayes, W. C 
Programmed 
3-63 
Heat 
processing, 5-87; 7-24°* 
treating, 5-106 
Heating while conveying 
Hiiton, W. R 
New Equipment 
Purchase? 6-147 
Hoppers, elevating storage, 6-82 
Hunt, 8. J 
Comments on Numerical 
7-67 
Hydraulics, 7-37 
machines, fail-safe circuit 
servo systems, 2-56 


2-160* 
4-93*°; 5-77 


6-67 
6-41" 


4-24° 


heating 


problem, 3-156° 


6-91° 


5-71 


7-134° 


Materials ir 


Control 
Com 


Process 


5-66 


Conveyor System 


3-148 


Lease, Rent 


Control 


3-146 


I 
Indexing, in line transfer, 
7-134* 
Induction heating line, 6-69 
Information, 
for process control 
magnetic drum delay 
retrieval device, 5-16* 
transfer circuits, 2-93 
Inspection, 
by closed circuit television 
electric meters, 7-16* 
for automatic assembly, 
metal sheet grader, 7-13* 
tinplate strip, 2-10°; 6-91° 
Instrumentation award, 4-10* 
Investor's rate method, 7-50 
Israelson, A. F. 
Applying Small Vibratory Feeders 
2-156 


problem 


4-159 
7-68 


2-94 


6-73 


a 


JIC electric standards, 3-143 
Jobe, R. G 
Pump Standardization 


User's Concept, 7-130 


K 


Keebler, J. C. 
Numerical Control 
7-127 


in Automatior 


LaRue, A. J. 
Successful 
6-73 
Layout, packaging lines, 7-74 
Lead wires, for strain gages, 


Automatic Assembly 


5-169 
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Leak detection problem, 5-182*° 
Leasing, 3-9° 

equipment, 6-147 
Lez, R. G., Jr. 

Features of a Process Control 
System Operated by a Com- 
puter, 4-159 

Lill, J. F. 
Winding Stator Assemblies, 7-59 
Limit switches, 
mounting, 4-74 
rotary, 2-74 
Linear systems analysis, 
Load cells, 4-42° 
Logic devices, fluid power, 6-16° 
Luther, N. 
Memo On Maintenance, 4-71 


4-168° 


M 


Machine tools, 
bender, 3-39 
evaluating cutting tools, 
grinder, 4-76 
grinding, 3-76 
horizontal broach, 7-13* 
keypost milling, 6-72 
numerically controlled, 
69; 7-9* 
pipe end machining, 5-108 
presses, 2-74; 3-73; 4-90 
programming numerically 
trolled, 4-58 
special for engine parts, 4-45° 
tailpipe bender, 3-39 
transfer, 3-77; 6-45 
Machines, 
assembly, 2-72, 83; 5-9*; 6-9°, 73; 
7-10° 
automatic chucking, 5-71 
balancing, 3-77 
bar polishing, 2-81 
boring, 5-107 
box closing, 6-79 
brazing, 5-59 
brick pressing, 
cam-controlled 
lem, 7-134° 
can making, 3-43 
chipboard processing, 
cleaning, 4-93*° 
coil winding, 7-59 
outoff, flying, 2-81 
drying, 6-91* 
electropneumatic inspection, 3-78 
hot dip galvanizing, 2-65 
induction heating, 6-69 
lacquer spraying, 2-65 
metal forming, 2-56 
molding, safety circuits, 3-146 
packaging, 3-76; 6-90° 
painting, 4-83 
pipe laying, 7-41 
piston processing, 
plating, 3-43 
pressworking, 2-74; 
reading, 6-17* 
shearing, 6-92 
spin forging, 
spin forming, 
straightening, 
welding, 4-97; 5-106; 6-63 
Magnetic, conveying devices, 
6-91°; 7-53 
Magnetic drum, in data delay, 7-68 
Maintenance, for automated line, 
4-71 
Management 
personnel administration, 
Manufacture of, 
aluminum cans, 
sutomobile bodies, 
automobile engines, 
automotive ignition 
5-53 
automotive parts, 2-66; 3-39; 4-90, 
97; 5-53; 6-45 
bars, 2-81 
bedding, 5-44° 
boilers, 6-9*° 
building products, 3-58 
cane sugar, 3-70 
cement, 2-80, 94 
chewing gum, 5-81 
circuit boards, 6-21* 
cosmetics, 7-28° 
diesel engine parts, 7-65 
dies & molds, 5-17° 
electric meters, 7-16° 
electrical coils, 7-24* 
electrical conduit, 2-65 
flour, 7-83 
furniture, 5-44° 
gasoline, 5-85 
grinding wheels, 6-13° 
lock keyposts, 6-72 
metal furniture parts, 
nitrocellulose, 5-83 
nuvistors, 5-21* 
pelleted feeds, 7-80 
pet food, 5-83 
petroleum products, 6-67 
plowshares, 4-78 
reed-type switches, 
relays, 5-9* 
semiconductor materials, 5-21° 
sewing machines, 3-63 
shoe buckles, 3-73 
spring tensioners, 2-72 
stainless steel strip, 4-96 
stampings, 4-90 


7-138° 


2-49°; 3- 


con- 


6-90° 


index table, prob- 


3-58 


2-66 


5-107 


4-92; 


3-152° 

2-9* 

2-43° 

4-45 
equipment, 


4-66 


5-9° 
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steel, 7-10° 
steel drum shells, 6-63 
steel strip, 5-27° 
suspension insulators, 6-79 
synchro shafts, 5-86 
tailpipes, 3-39 
tinplate, 7-68 
tobacco products, 5-84 
transistors, 5-21° 
vacuum tubes, 5-21° 
wire spring relays, 6-73 
wound stators, 7-59 
Manufacturing engineering, 5-65 
Manufacturing Engineering Council, 
2-21°; 5-10° 
Manufacturing 
Materials for 
3-21° 
Mattison, A. 
Continuous Edge 
McMahon, J. C. 
Programmed 
tem, 1-61 
McRainey, J. H. 
Role of Computers in Automation, 
3-48 
Measures of proposal worth, 
Measuring, 
high pressures, 2-24* 
high speeds, 6-92 
liquid & gas flow, 6-28* 
quality control, 2-24* 
temperature, 5-87 
Memory devices, 
ferrite core, 2-34* 
magnetic drum, 5-41° 
Meyer, K. H. 
Getting a Grip on Costs & Pay- 
off, 7-46 
Miller, L. D. 
Automated Pressworking, 
Mitchell, L. B. 
Information Transfer, 2-93 
Rotary Stepping Switches, 3-87 
Molding, 
injection, 7-28* 
lipstick, 7-28° 
plastic, 2-91 
Moody, J. E. 
Selecting Compressed Air Systems, 
4-163 
Motors, 
adjustable-speed, 7-84 
constant voltage dc, 7-84 
multispeed ac, 7-84 
stator winding, 7-59 
wound rotor ac, 7-84 


research, 6-55, 56 
automation, 2-91; 


Grinding, 4-76 


Proportioning Sys- 


7-46 


2-74 


N 


Nests, tiltable, 2-72 
Nomography, 3-152° 
Nondestructive testing, 5-176° 
Numerical control, 4-51; 6-45; 
APT programming, 6-16* 
machine tools, 3-39, 69; 
6-26°; 7-9° 
of three-station machine, 
programming shortcuts, 
rotary tables, 7-9* 
training course, 2-27° 


7-127 
5-24°; 


7-65 
4-58 


0 


Olmsted, B. A 
Fail-Safe Circuit 
Machines, 3-146 
Operations research, 2-21° 
Order picking, 6-143 
Oscilloscope, 3-24° 
Overload controls, 2-74 


for Hydraulic 


P 


Packaging, 
in wirebound boxes, 6-79 
lines, 3-43 
machines, 
marking, 7-24* 
philosophy, 7-74 
price marking, 6-41° 

Packing suspension insulators, 

Painting, 3-63; 4-83; 

Payoff calculations, 

Photoelectric, 
cells, 7-30° 
press control, 2-74; 6-90* 
pulse generator, 5-30*; 
sensors in counting, 4-80 

Pipe labeling, problem, 7-134* 

Pipe laying, 7-41 

Pipeline control, 

Plating, 4-66 

Pneumatic, 
clip assembler, 5-44* 
conveying, 3-148; 4-93 
gaging & control, 3-78 
systems, selection of, 4-159 
transfer system, 4-97 

Polk, L. F., Jr. 

Electropneumatic Gaging and Con- 
trol, 3-78 

Positioning, 
device, problem, 5-182 
forming rolls, 2-56 
table, problem, 3-156* 

Power supplies, 
m-g sets, 7-84 
static de, 7-84 

Presses, 
impact extrusion, 


3-76; 6-90° 


6-79 
6-68; 7-53 
7-48 


6-92 


6-87 


2-9° 


metalworking, 3-73 
Pressure detectors, 5-97 
Presworking, 4-90 
controls, 2-74 
Process, 
chipboard manufacturing, 3-58 
computer control, 4-9*; 6-49 
dairy, 4-42* 
feed pelleting, 7-80 
instrumentation, 2-13* 
programming shortcuts, 
pulp making, 3-44 
Production control, 5-178*; 6-80 
Programming, 4-90 
checkout systems, 5-30* 
electric furnace, 5-21° 
shortcuts for numerical 
4-58 
silicon crystal growing, 5-21° 
television broadcasts, 3-13* 
tractor-trailer, 6-67 
Puder, R. W. 
New Equipment-— 
Purchase?, 
Pumps, 
centrifugal, 7-130 
vacuum, 6-26° 
Punched cards, 
data retrieval device, 5-16° 
in batch weighing, 6-13* 
Punched shop order, 6-80 
Pyrometers, 
optical, 5-94 
radiation, 5-93 
Pyrometric cones, 5-95 


4-58 


control, 


Lease, Rent, or 


6-147 


Qa 


Quality control, 5-96; 6-91 
Quality for automatic 
2-154; 6-73 


assembly, 


R 


Radiant heat brazing, 5-59 
Radioisotopes in industry, 3-17° 
Reading, machine, 6-17* 
Recorders, 
average & range, 4-86 
retransmitting, 6-87 
Rectifiers, 3-16° 
Relays, 
circuit board mounting, 2-30° 
in information transfer, 2-93 
Reliability, 3-10* 
in automatic asembly, 6-73 
Renting, equipment, 6-147 
Reports, production control, 
Research, 
manufacturing, 6-56 
tax incentive, 4-10*; 
Return on investment, 
7-48 
Riveting, 5-53* 
Rod drawing, 2-81 
Rotary stepping switches, 
Russell, R. W. 
Applying Electronic Counters, 4-80 


6-80 


6-55 
calculation, 


3-87 


Ss 


Scientific data handling, 3-48 
Selecting compressed air systems, 
4-163 
Sensing pressure, 5-97 
Sensors, photocell, 7-30* 
Servo components, book, 6-152° 
Servo system simulator, 4-30* 
Servomechanisms, fundamentals, 
2-164" 
Shafer, R. C. 
Automating Transfer 
2-83 
Sheet metal stampings, 
Shot blasting, 4-96 
Shuchter, J. P 
EDP in Distribution, 5-167° 
Soldering, automatic, problem, 
5-182° 
Sorting, 
by color, problem, 3-156*° 
discrete items, 6-143 
Speaker, R. L 
Order Sorting Automated, 
Spin forging, 2-56 
Spot welding, 4-97 
Standardization, 
machine tools, 5-53° 
pumps, 7-130 
Standards, 3-13°, 21° 
electrical, 3-143 
Static control symbols, 5-103 
Statistics, weighing accuracy, 
Sterns, R. B. 
Contracting for Control 
ment, 5-74 
Storage, 7-74 
banks, 2-43* 
Strain gages, 5-169° 
Strickland, H. A., Jr 
Automation—Concept & Obstacles, 
6-145 
Summerscales, EB. 
Quality for Automatic 
2-154 
Switches, 
electromechanical, 4-10° 
electronic, 4-21* 
flow dividing, 6-30* 
magnet-operated, 6-33* 
parts diverting. 6-30* 


Assembly. 
3-152° 


6-143 


4-86 


Develop- 


Assembly, 


pressure, 2-31°; 

reed type, 5-9* 

rotary limit, 2-74 

snap-acting, 6-28° 

stepping, 3-87 

zero speed, 4-74 
Switching, 

diodes, 2-13* 

static control, 5-103 
Symbols, static control, 
Systems, 

engineering course, 5-16* 

metal chip handling, 4-92 

pressworking, 2-74 


5-97 


5-103 


- 


Tailpipe bending, 3-39 
Tape, 
control of milling machine, 
control of three-station 
machine, 7-65 
control of typesetter, 
Tape controlled, 
drilling machines, 3-69 
punch press, 2-74 
Tax considerations, equipment costs 
6-56 
Television, closed circuit, 2-94 
Temperature, 
measuring devices, 5-87 
sensitive materials, 5-95 
Terminology, static control, 
Terwilliger, G. B. 
Obtaining Information Delay, 7-68 
Testing, 
automatic, 3-17° 
insulation breakdown, 7-24* 
Thermistors, 5-92; 6-24° 
Thermocouples, 5-93; 7-16* 
Thermoelectric cooling, 3-17°; 7-16* 
Thermometers, 
bimetallic type, 5-92 
filled systems, 5-91 
liquid in glass, 5-90 
radiation type, 5-93 
resistance type, 5-92 
Tooling, for simultaneous operations 
5-108 
Training, 
2-27° 
Transducers, 
angular displacement, 
compilation, 2-16* 
electromechanical, 4-33* 
photocell, 7-30°* 
rate, 5-30° 
strain gage, 3-32° 
temperature to current, 
Transfer devices, 3-63 
Transfer machines, 3-77; 
for grinding, 4-76 
Transferring, 3-63 
Transistors, manufacture, 2-83 
TV, closed circuit, 2-94 


5-24° 
drilling 


4-51 


5-103 


for numerical control, 


5-30° 


6-24° 
6-45 


v 


Vacuum, 
brazing, 7-24° 
lifters, 7-34° 
pumps, 6-26° 
Value engineering, 5-178° 
Valves, 
control, 7-32° 
electrohydraulic, 2-56 
Vibration, damping materials, 5-47° 
Voltage peaking, 4-74 


w 


Wages, 5-66 
Walter, L 
Processing Chips Into Chipboard 
3-58 
Warehousing, 
data processing for, 5-167° 
Gumpertz system, 6-24° 
retail merchandise, 7-54 
Watson, B. C. 
Applying Adjustable-Speed Drives 
7-84 
Weighing, 5-96 
bulk materials, 
control, 4-42° 
discrete items, 4-86 
Welding, 3-17*; 5-106* 
automobile body panels, 2-43° 
five-station machine, 4-97 
gouging torch, 6-34* 
load control, 4-27* 
steel drum shells, 6-63 
tape controlled, 2-49* 
transistor problem, 6-156° 
Weymouth, L. J 
Strain Gage Use, 5-169 
Wiltrakis, J. B. 
A Philosophy 
dling, 5-172 
Winding, stator coils, 7-59 
Wood, W. &B. 
Integrating the 
eration, 7-74 


3-58; 5-77 


of Materials Han 


Packaging Op 


Z 


Zambreycki, J. 
Comments on sic 
Standards, 3-143 
Zero speed switch, 4-74 


Electrica! 





NEW, 


PART UNLOADERS 


REDUCE HANDLING oDoOgoOnoBIOon 


mew books 


For fast, positive and lower-cost 

blank removal, use Lahr recipro- , 

cating chute unloaders actuated TOOL ENGINEER'S HANDBOOK 
by your press stroke. Can be ; Edited by Frank W. Wilson, editor, and Philip D. Harvey, 
cable-timed (air power on out > J 

stroke) or rack-driven through full 
cycle. Simple mounting plus ver- 
satility of unloading to bins and 
conveyors. Variable stroke with 
gear change. Write for Brochure 
and Prices. 


assistant editor; 2289 pages, 6 by 9 inches, published by 
McGraw-Hill Book Co. Inc., New York; available from 
Automation; $19.50. 


The second edition was revised under supervision of Na 
tional Technical Publications Committee, American Society 
of Tool Engineers. Over 380 authorities from various in 
STANDARD MODELS AVAILABLE dustries contributed to this updated version. The handbook 

is concerned with all phases of tool engineering function in 
20-RR-59 10” to 36” 10” to 20” Rack volved in mechanical processing of products. 


20-CT-59 | 10" to 36” | 10"to 30” | Cable 


30-RR-59 10” to 72” | 12° to 30” | Rack 
~30-CT-59 10” to72” | 12”to30” | Cable 
Special hay widihe and cvebes available ENGINEERING DATA PROCESSING SYSTEM DESIGN 
By A. D. Even, management consultant; 282 pages, 6 by 9 
inches, published by D. Van Nostrand Co. Inc., Princeton, 
New Jersey; available from AuTomation; $6.50. 


a PP macuine & TOOL CORP. 


3404 Maplewood Ave. - Toledo 10, Ohio Many industrial organizations, in particular those dealing 


Circle 719 on Page 19 extensively with government agencies, have of necessity sought 
improvements in the handling of engineering type informa- 
tion. The author discusses the thinking, equipment, and 
systems which are an outgrowth of the need for improve- 
ments. Activities concerned with preparation of engineering 


TALLY-COUNT®—an electronic drawings, parts lists, and allied documents and records are 


PREDETERMINING COUNTER er 


Standard 
S-decode model: ELECTRICAL EFFICIENCY IN INDUSTRIAL PLANTS 


$ 00 By E. S. Lincoln, consulting engineer; 235 pages, 6 by 9 
245 inches, published by F. W. Dodge Corp., New York; available 
from Automation; $9.50. 


Various factors which contribute to needlessly high power 


. ee A costs, to interrupted production, and to damaged equipment 
i tee atin on tee ae Plug-in are examined in a practical and readable manner. Included 
machine cycling. Taily-Count provides electronic F ony ay A in the subjects covered are: Power system circuits; power 
speed and accuracy, at a price usually asso- $50 each factor correction; conducting and analyzing electrical sur- 
ciated with electro-mechanical counters. : veys; and safety, inspection, and maintenance considerations. 
A wide range of photoelectric and other sensing 
unique devices extends Tally-Count versatility. These 
chassis design J devices plug into amplifiers, which can be in- MANUAL OF MACHINABILITY AND TOOL EVALUATION 
for — corporated as integral elements of the chassis. 
Sensing devices HE raliy-Count supplies all power for these sensing 


devices. No other power supply is needed. 


By Antoni Niedzwiedzki, machining consultant, Machin 
ability Laboratory, Metallurgical Products Dept., General Elec 
tric Co.; spiral-bound, 97 pages, 6 by 9 inches, published 
by Huebner Publications Inc., Cleveland; available from 


Tally-Count operates accurately at speeds up to Automation: $6.00. 


100 per second. Batching capacity -decade 
model) is 100,000. instantaneously resets to | § Based upon his machining experience in both Europe and 
zero at desired count. Double and triple pre-set : eo a ; 
models available. . Be the United States, the author discusses both practical and 
, theoretical considerations of metal cutting and cutting tool 
design in the turning of steel with carbide tools. In the 
author’s words, “In general, American readers will find this 
text a survey of European developments which are unknown 
to them because of linguistic barriers . . . .” 
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Classified Advertising 


CLASSIFIED 
HELP WANTED 


Well financed company, with excellent 
reputation in automation field. wants 
man to take full charge of shop. Ex- 
cellent facilities, including such equip- 
ment as jig boring, heat treating, plat- 
ing. etc. 

Must be thoroughly experienced in 
design, manufacture, and sale of hop- 
pers, parts feeders, elevating devices, 
orienters, etc. 

Excellent opportunity for man who 
ualifies. Please send resume to KDI 
Conphantiine, P.O. Box 130, Cincinnati 
12, Ohio. All replies will be held in 


strict confidence. 


coming in August issue 


prosect 60 


an exciting editorial sec- 
tion which will report to- 
day’s progress and pre- 
dict the future potentials 
of numerical controls in 


industry. 


the man who doesn't read 


is no better off 
than the man who can't 


Automation . . . MUST reading each 
month for industry’s men of decision— 
the men who plan and execute in- 
dustry’s manufacturing and processing 
operations for tomorrow. 


think ahead—plan ahead—stay ahead with 


OOGOoOowWIoOo 


first for the Manufacturing Engineering function 
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PRECISION BORING: Control gains a Third Dimension! 


Now Fosdick adds Numerical Depth Control to its unique positioning system. 
Another loophole for error in precision boring has disappeared. Watch the tool 
drive smoothly to depth, boring a hole with finer finish, precise in depth 

and location. Watch the tool advance and retract quickly, saving time. 

Tape or dial any depth. Absolutely no stops to preset. 

See how this control signals every tool change and compensates for tools 

of random length. It was planned when the Fosmatic precision boring 
machines were designed, so that it fits and takes no extra space. Consider 
what this new dimension in control means to your critical production 

jobs. Write for catalog PB-W. 


OSDIC THE FOSDICK MACHINE TOOL COMPANY 
Cincinnati 23, Ohio 
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VARIDYNE 2/c drive system _, 4 


synchronizes assembly conveyors ~S=- 


Problem: Chrysler Corp., Dodge Division, new uni- 
tized body assembly lines required linkage of three 
variable-speed, continuous motion conveyors—stub 
frame overhead, main assembly pedestal and final 
assembly flattop. At transfer point, shown above, pin 
in conveyor must match hole in frame with no 
cumulative error. 

Solution: U.S. VaripyNE a/c Drive System with 
LinkSync control. Chrysler engineers working with 


U.S. Motors field engineers chose VARIDYNE over a 
d.c. system because: initial start-up is simplified; 
instantly synchronous without warm-up; needs no 
synchronizing readjustments; there is no cumulative 
error; and maximum reliability is assured by use of 
standard a.c. motors. VARIDYNE varies the frequency 
of a.c. current to these motors, converting them to 
adjustable speeds. Write today for VarnwyNeE Bro- 
chure F-1963. 


U.S. ELECTRICAL MOTORS INC. 


P. O. Box 2058, Los Angeles, California or Milford, Connecticut 
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T/R Characteristics of Model 242P 
Edison Resistance Temperature Detector 


THE PRECISE TEMPERATURE 


New manufacturing methods and new materials now 


enable Edison to offer a wide variety of Resistance 
Temperature Detectors for virtually any industrial tem- 
perature measurement. Edison RTDs indicate, record or 
control temperatures precisely and quickly, over a long 
period of years — without drifting, without maintenance 
and without errors due to ambient temperatures, stray 
elecrical fields, nuclear radiation, shock or vibration. 
Because its principle of operation is based on the 
fact that the electrical resistance of metals increases 
with temperature, the Edison RTD is inherently accu- 
rate. Its accuracy is attested by the fact that in the 
temperature range of minus 300°F to plus 1220°F the 
platinum RTD is the International Temperature Scale. 


Since high-purity noble metals are used in the construc- 


tion of Edison RTDs, they are extremely stable and 
reproducible. Their use in Wheatstone bridge circuits 
simplifies instrumentation by permitting the use of higher 
levels of power than is possible with either thermo- 
couples or thermistors. 

Standard detectors are available for use in the bear- 
ings of all types of machinery, to measure temperatures 
under nuclear radiation, on air compressors or in any 
chemical or petrochemical process. A wide variety of 
detectors for special purposes and for measurements to 
1,800°F is also available from Edison, leader in the field. 


Send for catalogue 3016 describing 
Standard Edison Temperature Detectors or send 
us your requirements for special detectors. 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 


| 86 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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